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Old Friends with New Faces. 


Mesopotamia was a very blessed word, and it 
served a multitude of purposes. In industry, 
however, a particular label enjoys a less perma- 
nent vogue, and such fashions as costing, welfare, 
scientific management, and organisation rise and 
fall, fade and reappear, as the main interest of 
the moment. The latest with which we in the 
industry are asked to cope is Rationalisation, 
which in large measure includes and correlates 
all the other factors usually covered by industrial 
management. 

Scientific management cannot be said to have 
aroused enthusiasm among either employers or 
employed in this country. It sponsored too many 
self-constituted experts who were incapable of 
making a success in ordinary business. Like the 
revelations of psychical research, their pronounce- 
ments were too often concerned with the infinitely 
trivial. What many employers had regarded as 
a commonplace of business organisation was ele- 
vated to a science. Those aspects of the matter 
which they could not regard as commonplace were 
often impracticable, in Europe at any rate. The 
workers regarded with distrust a movement which 
often timed sequences of industrial motions to 
fractional parts of a second, while it did not 
trouble to gain their whole-hearted co-operation 
and goodwill, which in itself would have yielded 
far greater economies than motion study as such. 

This must not, however, be taken to imply any 
failure on the part of Europe to realise the neces- 
sity for industry to overcome its post-war troubles 
by means of all available resources, scientific and 
human, 

Rationalisation has been blessed by no less an 
authority than the World Economic Conference at 
Geneva, which in May last adopted important 
resolutions calling upon the industrial countries to 
take the steps necessary to put it into practice. 
The German Government has, it is understood, 
placed two million marks at the disposal of an 
appropriate authority for furthering the move- 
ment in Germany. Moreover, there has been 
much recent progress of simplification in America, 
where under the energetic leadership of Mr. 
Hoover great savings have been effected by cut- 
ting out unnecessary variations in the size and 
shape of ordinary industrial products, and this 
must be regarded as part of the wider movement 
now called Rationalisation, rather than of the 
narrower one called scientific management. 

In London recently an important meeting was 
held where some forty institutions were repre- 
sented, all concerned with various aspects of this 
question. The object was to ensure that adequate 
steps to promote rationalisation are taken in this 
country. It is of great importance that the 
founding industries should keep in touch with 
any developments that take place; and with 
characteristic prescience, Mr. Goodwin, in_ his 
recent Presidential Address to the I.B.F. at Shef- 
field, urged founders to make themselves familiar 
with the subject. The movement will foster 
scientific methods in every section of the industry, 
not only in the control of materials and processes, 
but in management, in staff selection, and train- 
ing. Its aim is to secure the goodwill of all 
employees. There are already signs of an improved 
outlook from many quarters. An admirable case 
in point is that of the railways. In one promi- 
nent line far-reaching but wise changes in manage- 
ment have been instituted, and definite attempts 
are heing made to secure the goodwill of the men 
and of the travelling and consuming public for 
whom the railways exist 
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Institute of Metals. 


Autumn Meeting at Derby, September 6 to 9, 1927. 

As previously announced, the Autumn Meeting 
of the Institute will be held at Derby from 
September 6 to 9, under the kind direction of Sir 
Henry Fowler, K.B.E., LL.D., Vice-President, 
and with the assistance of Mr. G. W. Woolliscroft, 
Wh.Se., M.I.Mech.E., who has been good enough 
to undertake to act as the Honorary Local Secre- 
tary of the meeting. 


PROGRAMME. 
Tuesday, September 6. 


2.30 p.m. to 10 p.m.—The office of the Hon. Local 
Secretary will be open in the Municipal Technical 
College for the issue of tickets and general in- 
formation. 

8 p.m.—Sixth autumn lecture, by Dr. L. Aitchi- 
son, B.Se., F.I.C., on ‘‘ Non-Ferrous Metals in 
Modern Transport,’’ in the Municipal Technical 
College. 


Wednesday, September 7. 

9 a.m, to 1 p.m.—The office of the Hon. Local 
Secretary will be open as above. 

10 a.m.—General meeting of members in the 
Municipal Technical College. 

In accordance with the articles there will be 
presented a list of the honorary officers and ordi- 
nary members of Council retiring at the annual 
general meeting and eligible for re-election. 

A selection of Papers will be presented in 
abstract and discussed. 

The meeting will be adjourned at 12.30 p.m. 

2.30 p.m.—Visits will be paid to the jllenine 
works :—Carriage and wagon or locomotive works 
of the London, Midland and Scottish Railway 
Company, or Derby Crown China Works, 

8 p.m. to 10 p.m.—Reception by the Mayor of 
Derby (Councillor A. H. Domleo) in the Art Gal- 
lery, followed by music and light refreshments 
(evening dress). 


Thursday, September 8. 


9 a.m. to 1 p.m.—The office of the Hon. Local 
Secretary will be open in the Municipal Technical 
College for the issue of tickets and general in- 
formation. 

10 a.m.—General meeting of members in the 
Municipal Technical College. 

A selection of Papers will be presented in ab- 
stract and discussed as time permits. 

12.30.—The general meeting will be concluded. 

2.30 p.m.—Visits will be paid to the works 
of :—Messrs. Rolls-Royce, Limited, or Messrs. 
Leys Malleable Castings, Limited, or 

Messrs, W. Bemrose & Sons, Limited (printing 
works). 

7 p.m. to 9 p.m.—Smoking concert in the 
Assembly Rooms (dress optional). 

9 p.m. to 1 a.m.—Dance in the Assembly Rooms 
(dress optional). 


Friday, September 9. 


10 a.m. to 4 p.m.—aAll-day excursion by motor 
chars-a-bancs to the Peak district. Lunch at May- 
nard Arms Hotel, Grindelford, tea at the Rail- 
way Institute, Derby. (Tickets, price 12s. each.) 


Papers. 

The following Papers are expected to be sub- 
mitted : — 
Serial No. 

434.—Cook, W. T., and W. R. D. Jones. ‘ The 
Copper-Magnesium Alloys. Part IT.” 

435.—Hume-Rothery, W. ‘‘ Researches on In- 
termetallic Compounds. VI, The Reaction be- 
tween Solid Magnesium and Liquid Tin.” 

436.—Meissner, K. L. ‘‘ Age-Hardening Tests 
with Elektron Alloys.’ 

437.—Raper, A. R. ‘ The Equilibrium Diagram 
of Copper-Tin Alloys containing from 10 to 25 
per cent. of Tin.’’ 

438.—Smith, Cvril S. ‘‘ Note on Cathodic Dis- 
integration as a Method of Etching Specimens for 
Metallography.”’ 

439.—Sutton, H., and A. J. Sidery. ‘‘ The 
Protection of Aluminium and its Alloys against 
Corrosion.” 

440.—Sutton, H., and J. W. W.. Willstrop. 
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‘““The Nature of the Film produced by Anodic 
Oxidation of Aluminium.” 

441.—Smithells, C. J.. W. R. Pitkin and J. W. 
Avery. ‘“‘Grain Growth in Compressed Metal 
Powder.’’ 

442.—Gayler, Marie L. V. ‘‘ The Undercooling 
of Some Aluminium Alloys.” 

443.—Gwyer, A. G.C., and H. W. L. Phillips. 
‘* The Constitution of Alloys of Aluminium with 
Silicon and Tron.”’ 

444.—Hargreaves, F. ‘‘ Effect of Work and 
Annealing on the Lead-Tin Eutectic.” 

445.—Hume-Rothery, W., and S W. Rowell. 
‘* The System Magnesium-Cadmium.’’ 

446.—Jenkins, C. H. M. ‘“ The Constitution 
and Physical Properties of some of the Alloys of 
Copper, Zine and Cadmium.” 


Foundry Query. 


Making Large Heavy Rolls. 

In reply to ‘‘ Foreman” concerning cores for 
heavy hollow rolls, I should like to state that I 
am regularly making rolls successfully of the type 
stated. By: (a) using a specially prepared loam 
(see mixing below); (b) using an extra oy 
corebar plentifully perforated about the body o 
the core; (c) using hemp in preference to hay or 
straw where the diameter of the core is least: (d) 
using hydraulic steam pipe for corebar, as small 
as possible; and (e) using a double coating of 
good blacking, i.e., 2 parts plumbago, 1 part 
chilled mineral blacking, a little core gum, and 
two handfuls of terra-flake, mixed with thin clay 
water, 

The position of the in-gate is influenced by the 
difference of the two diameters at the bottom 
neck. This is decidedly the weak point of the 
core, because the expansion of the corebar tends to 
rise a little and form a gap through which the still 
fluid metal can enter, but in the main, the suc- 
cess of the core is chiefly a question of the 
quality and good thickness of the loam, where the 
diameter of the core is least. Only special loam 
should be used on the 5-in. section of core, a }-in. 
coating would be sufficient for the body. 

The strong loam mentioned consists of road 
sand, 6: red sand, 10; black sand, 10: dung 
(manure), 5; plumbago, 2; terra-flake, 1; sea 
sand, 3: fire bricks, 2: and cupola coke dust, 2 
parts. 

The above should be screened through a 1/16-in. 
riddle, with the exception of the dung, which 
should be passed through a 3-in. riddle. After 
screening, the above is ground, all together, in a 
loam mill with very thin clay water.—Jonn Dear- 
DEN, Foreman. 


Catalogues Received. 


Testing Machines.—Sir W. H. Bailey & Com- 
pany, Limited, of Albion Works, Salford, Man- 
chester, have sent us a copy of their pamphlet 
No. 1,727, which is devoted to the description of 
single-lever dead-weight testing machines. Two 
distinct models are illustrated, one testing up to 
10 tons dead load, the second to 5,000 Ibs. They 
are capable of carrying out tensile, compression, 
transverse, bending, shearing and torsion. 

Cupola Control.—The British Drying & Heating 
Company, Limited, of 14, Waterloo Place, London, 
S.W.1, who are the British concessionnaires for 
the Poumay System of Cupola Control, have pre- 
pared a very attractive loose-leaf catalogue which 
is devoted to a description of the process, and an 
exposition of the results so far achieved in Great 
Britain, supplemented by a few foreign  testi- 
monials. Only two plants are so far in active 
operation in Great Britain (as the process has only 
recently been introduced), and figures returned 
from both—Messrs. Kryn & Lahy, of Letchworth, 
and Messrs. Cameron & Roberton, of Kirkintilloch 
—have achieved satisfactory results, according to 
the testimonials published in the catalogue. The 
sketches are particularly pleasing, and the general 
layout strikes a distinctive note. 


| 
! 
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Scrapping a Large Grey Iron 
Casting 


A cast-iron cutting job of considerable interest 
to foundrymen relating to the demolition of large 
castings was recently done in the shops of a well- 
known Yorkshire ironworks. The operator was 
Mr. W. Acaster, of the demonstration staff of 
Allen-Liversidge, Limited, manufacturers of dis- 
solved acetylene and oxy-acetylene welding and 
metal-cutting equipment, who successfully com- 
pleted the work, under difficulties rather greater 
than usual, in 6} hrs. 

Cast-iron cutting often resembles the nature 
of a firework display, but on this occasion the 
operator had to endure some discomfort from the 
great heat of the molten metal, was slightly burnt 
about the arms and neck, and for some time was 
working with each foot in a bucket of water to 
— his shoes and clothing from catching 

re! 

The casting to be ‘‘ scrapped ” was the top por- 
‘ion of a large press, and weighed 17 tons. In 
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Liversidge, Limited, were therefore consulted, and 
a demontrator sent over with supplies of dissolved 
acetylene and a Universal” cast-iron cutting 
blowpipe. It was decided to cut the casting in 
half latitudinally, and to make several additional 
cuts in the thicker portions of each half. The 
two halves were then to be separately ‘‘ tupped.”’ 

Immediately cutting started it was apparent 
that the job was going to be far from easy. The 
presence of much sand and many blowholes in the 
cast iron caused a constant series of small ex- 
plosions, which hindered operations, and _ the 
action of the cutter was further retarded when- 
ever there was a ‘chaplet”’ in the line of the 
cut, owing to the air space, however minute, 
between the surface of the chaplet and the base 
metal. 

The secret of swift cast-iron cutting is to get the 
“run” of molten metal well going. Cast-iron 
melts at a lower temperature than oxide of iron, 
and the work is therefore by blowing away the 
molten metal and keeping up both pressure and 
volume of the gases burning at the blowpipe tip 
to the maximum. It is extremely hard to begin 
to cut on a flat surface, and this in practice is 


A Derective CasTING WEIGHING 7} TONS WHICH WAS PREPARED BY ACETYLENE CUTTING FoR TUPPING 
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the course of its original manufacture, owing to 
some error, insufficient vent holes were provided 
in the mould, in consequence of which some of 
the sand cores were destroyed, the sand becoming 
amalgamated with the cast metal. In addition, 
the ‘‘chaplets’’ used in the moulding were in 
somewhat unsual places. These two factors, 
together with the existence of a very large num- 
ber of blowholes, accentuated the difficulties 
encountered in the cutting operations, 

The casting, after examination, was found quite 
unfit for delivery, and it was therefore decided 
to scrap it and cut the loss involved. Scrap cast 
iron, however, fetches about £4 per ton, so that 
if the casting could be broken up, at a reasonable 
cost, into pieces of such a size as to be easily 
handled, some ‘‘ salvage’ out of the loss to the 
firm might be obtained. The usual method 
adopted for breaking up faulty castings is, of 
course, ‘‘tupping,’’ or dropping a heavy steel 
weight on to the casting from the height of a 
crane. In this case, however, it was considered 
that, without some previous modification of the 
structure of the casting, ‘‘ tupping’’ would be 
ineffective. Indeed, parts of the metal were as 
much as 14 ins, thick. The Hull branch of Allen- 


HOURS. 


what has to be done when an air space, with a 
flat surface beneath it, is encountered in the 
course of a ‘run,’ Despite all the difficulties, 
however, the job was successfully completed, 
mainly owing to the use of dissolved acetylene, 
whereby ample supplies of acetylene under pres- 
sure were constantly available, and the pluck of 
the operator. At the conclusion of the work the 
casting was easily ‘‘ tupped.”’ : 

In all 22 ft. (lineal) of metal were cut, of thick- 
nesses varying from 4 ins. to 14 ins., and averag- 
ing 9} ins., the time occupied being 6} hrs, of 
actual cutting. Apart from that, the only other 
work involved was occasional changing over from 
one battery of dissolved acetylene and oxygen 
cylinders to another, and in the use of the crane 
for changing the position of the casting. The 
consumption of gases was as follows :—Dissolved 
acetylene, 150 cub. ft., and oxygen, 3,600 cub. ft. 

Inclusive of welders’ and workmen’s time, the 
use of the crane, and cost of gases, the total cost 
of the demolition of this casting was about £20; 
the firm concerned therefore saved some £48, 
which could not have been saved without the 
assistance of the oxy-acetylene cast-iron cutting 
process, 


| 
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The Influence of Prolonged Heating 
on the Phosphide Eutectic. 


H. Pinsl* gives some observations which com- 
plete the investigations of Jungbluth and 
Gummertft on the phosphide eutectic. 

(1) An iron of the following composition: T.C., 
1.95: Si, 2.46; Mn, 0.30; P, 1.18; and 8S, 0.026 
per cent., was cast into chill moulds of 22 mm. 
dia. The bars which showed a white fracture 
were subjected to the following heat treatment: 
(a) Heating to 980 deg. C. in about 30 hrs.; (b) 
annealing at 980 deg. C. for 48 hrs.; (¢) anneal- 
ing at 950 deg. C. for 48 hrs.; and (d) slow cool- 
ing at the rate of 7 deg. per hr. The annealed 
bars had a very coarse grain, especially in a zone 
3 mm. of depth near the edge (the scale was 
removed before inspection). The metallographic 
examination showed that the inner part of the 
hars consisted of a ferritic groundmass with 
graphite spots. Here, the diffusion of the phos- 
phorus was completed. The zone at the edge 
consisted of coarse binary phosphide eutectic sur- 
rounded by pearlite. Next to the edge the struc- 
ture consisted of ferrite. The presence of pearlite 
besides the binary eutectic seems to strengthen 
the opinion of Jungbluth that the diffusion of 
phosphorus to a greater extent does not take 
place, but after the breakdown of the cementite. 
The phosphorus contents of small layers 0.5 to 
0.8 mm. of depth from the edge to the centre is 
given in Table T. 

(2) In an oil-fired reverbatory furnace a cast- 
iron sample was subjected by accident to the 
decarbonising effect of the gases for several days 
or weeks. The composition of the sample was: 
O, 0.03: Si, 0.005; Mn, nil; P, 2.1; °S, 0.12; and 
Cr, 9.052 per cent., whereas the composition of 
the pipe castings usually put into the furnace 
was C, 3.3; Si, 2.2; Mn, 0.4; P, 1.3: and S, 0.08 
per cent. The polished sample showed many 
oxygen inclusions. When etched long needles 
were to be seen, especially near the edge, and 
veins along the grain boundaries. The needles 


and veins looked like cementite but were iron 
phosphide, the eutectic arrangement of which 
was hardly perceptible. 
Taste 

Zone Phos- Zone | Phos- Zone Phos- 

No. phorus. | No. | phorus. No. phorus. 

Per cent. Per cent. Per cent. 

1 0.81 7 1.96 13 1.20 
(edge) 

2 0.94 8 1.98 14 1.16 

3 1.32 9 1.60 15 1.06 

4 1.69 10 1.31 16 0.99 

5 1.89 ll 1.22 17 0.98 

(centre) 
6 1.93 12 1.20 — — 


Oxygen in Pig and Cast Iron. 


After having developed the method of deter- 
mining oxygen in iron and steel to such a degree 
that the values thereby obtained are reproduce- 
able, P. Oberhoffer and E. Powowarsky} deter- 
mined the oxygen content of 20 kinds of coke 


pig, 14 kinds of charcoal pig and 30 kinds of 
cast iron. 
Coke Pig.—The oxygen content fluctuated 


between 0.012 and 0.036 per cent., the average 
value being 0.022 per cent. A_ relationship be- 
tween the oxygen content and the temperature 
of the blast, the chemical analysis of the iron and 
slag, and the mixture respectively could not he 
stated. 

Charcoal Pig.—The oxygen content fluctuated 

hetween 0.012 and 0.033 per cent., the average 
value being 0.023 per cent. It increases when 
the silicon content increases (Fig. 1) because the 
greatest part of the oxygen is present in the form 
of silica. Table T shows values obtained by the 
bromide method. 
The presence of silica in the pig may be explained 
by the low-temperature in the charcoal furnace 
which is insufficient to reduce the whole amount 
of silica present in the metal bath. 


“ Stahl und Eisen,”’ 1927, No. 13, p. 537/40. 
No. 524, p. 204. 
(33. 


See FOUNDRY TRADE JOURNAT,. 1926, 
“* Stahl und Eisen,” 1927, No. 13, p. 521 
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Cast Iron.—According to the oxydising atmos- 
phere prevailing beneath the melting zone of the 
cupola the oxygen content of cast iron is higher 


TABLE I. 


| Silica in Total Oxygen | Amount of 


Sample | the Residue. Content. Oxygen ¢.c.m. 
No. | Per cent. Per cent. Per cent. 
26 0.070 | 0.033 0.033 
27 0.028 0.018 0.015 
28 0.009 0.015 | 0.005 
than that of pig. It fluctuated between 0.0207 
and 0.047 per cent., the average value being 
0.0354 per cent. Here, too, a distinct relation- 
_ 
-obe 
|/ JL 
x 
| 
oto 


Silicon per cent. 
ry Corresponding Values. Works Bs 

x Oifferent Works. 

Fig. 1. 
ship between the chemical composition of the iron 
and its oxygen content could not be stated, but 


with regard to the silicon content as is seen from 
Table II. 


Taste ITI. 
Silicon Content. Number of | Oxygen Content. 
Per cent. Samples. Per cent. 
0.5 to 1.0 — 0.030 
1.1 to 1.5 9 0.033 
1.5§to 2.0 10 0.040 
2.1 to 2.4 3 0.044 


An oxygen content of up to 0.035 per cent. is 
not harmful for the castings; higher contents 
than 0.045 per cent. cause wasters. The fact that 
hot smelted iron contains a small amount of 
oxygen shows that a far greater quantity of blast 
can be blown into the cupola than is usually done. 
Increasing the blast means increasing the output 
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of the cupola, its thermal efficiency, and the tem- 
perature of the iron as is seen from Fig. 2 which 
gives the experimental results of cupolas with an 
inner diameter of 2.95 to 4.26 ft. 

Table III shows the average values of the hydro- 
gen contents of the iron in question. 


ITI. 


| Gas Content | Hydrogen Hydrogen 
of 100 Content of Content of 
grammes of | the Gas. | 100 grammes 

Tron. of Iron. 
| ¢.e.m. Per cent. ¢.c.m. 
Charcoal pig . | 53.8 36.2 19.5 
Coke pig | 45.4 29.7 3.5 
Cast iron oa 71.0 21.6 15.2 
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Cupola Practice. 
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The Importance of Air Control in Efficient 


a cupola when no attempt was made to 


Fig. 7 is a copy of the chart taken from a day’s 


Jury 28, 


seen that the pressure at blowing-in was 16 in., 


and when blowing down as low as 14 in. 
the other part of the melt the pressure v 


regulate the volume of air. 


run on 


, tests were made 
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by stages of 500 cub. ft. The iron and coke 
charges remained constant throughout. These 
consisted of 60 per cent. pig-iron and 40 per cent. 
scrap. The total iron in each charge was 37} 
ewts. and coke 3 cwts., the coke ratio being 12.5 
to 1, or 8 per cent. The weight of coke in the 
bed was 27 ewts. The actual coke ratio, includ- 
ing bed charge and not allowing for coke 
recovered, being 1:10.8, equal to 9 per cent. of 
coke. 

Before changing the blast supply at each test, 
which lasted one hour, the cupola was drained of 
metal, and samples of iron were taken for analysis 
and physical tests. During these tests the follow- 
ing observations were made: (1) Vol. of air per 
min.; (2) pressure of blast in in. w.g.; (3) power 
consumption; (4) gas analyses at points 4 ft. and 
6 ft. above the tuyéres. (The CO, was recorded 
every two minutes in the middle of each test to 
obtain a fair average.) This was checked at 
regular intervals from spot samples, from which 
the CO and oxygen contents were estimated ; 
(5) temperatures were taken at these two points, 
also at the tuyeres; (6) temperatures of the slag 
and the metal at the spouts; (7) transverse and 
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These results are shown in graphical form in 
Fig. 8, from which it will be seen that the com- 
bustion was distinctly most complete when the 
volume of air was between 5,000 and 6,000 cub. 
ft. per min., measured at the meter. At lower 
volumes, whilst the temperature of the iron was 
not appreciably low compared with the maximum 
obtained at 5,500 cub. ft. per min., it was found 
that, as the volumes and correspondingly the pres- 
sure increased above this point, the temperature 
of the furnace and the metal began to fall at a 
much greater rate. Although the chemical 
analysis of the iron varied little at each test (the 
loss in silicon and manganese gradually increased 
up to 7,000 cub. ft. per min.), the effect on the 
physical strength of the iron was appreciable. 


The average result of the transverse bars 2 in. 
x 1 in. section tested on supports 3 ft. apart, 
taken from the cast at 3,000 cub. ft. per min., 
was 243 ewts., with a deflection of 0.32 in. The 
average tensile result from this cast was 8.7 tons 
per sq. in. 

The physical result gradually increased up to 
5,500 cub. ft. per min., the transverse bars from 
the test giving a result of 30 ewt. with a deflec- 
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tensile test bars were run from each test, also 
bars triangular in section 10 in. long were cast 
in a special apparatus to obtain the expansion 
and contraction of the metal; (8) samples were 
taken for analysis from the test bars, and com- 
pared with the analysis of the iron charged; and 
(9) slag analysis at each test. The whole of the 
figures obtained in these experiments are too 
extensive for insertion in this Paper. 


The conclusions arrived at prove that volumes 
below and above the normal give a low thermal 
efficiency. The average CO, and CO gases are 
given in Table 


TaBLe II.—Gas Analyses with Increasing Blast Volume. 


| 4 feet above tuyéres. | 6 feet above tuyéres. 
Volume. co. co,. co. 
7,000 11.0 14.0 13.0 10.0 
6,500 14.0 9.0 15.2 8.0 
6,000 15.6 7.0 17.0 5.0 
5,500 16.0 6.5 18.4 4.2 
5,000 16.5 8.0 18.5 3.1 
4,500 11.0 13.0 16.0 7.0 
4,000 10.5 14.0 14.5 10.0 
3,500 8.0 15.5 13.0 12.4 
3,000 7.0 17.2 10.0 15.5 


tion of 0.371 in. The corresponding tensile bars 
broke at 12.68 tons per sq. in. At higher volumes 
the strength of the iron decreased, and most of 
the bars showed slight defects, and at the lower 
volumes the slag analysis revealed low FeO con- 
tent. At 5,000 it was 2.3, whilst ab 7,000 cub. it. 
per min. the FeO was as high as 6.6 per cent. 

The average analyses of the materials taken at 
this test are :— 


Resultant Metal taken from Test Bars.—Si, 
2.68 per cent.; S, 0.068; P, 1.08; Mn, 0.36; G.C., 
2.89; C.C., 0.44; and T.C., 3.33 per cent. 

Coke :— 
As received. Dry. 
Water 1.52 per cent. 
Ash.. -- 820 8.32 per cent. 
Volatile .. 1.60 1.64 
Sulphur .. 0.72 os 0.73 
Carbon... 87.96 


” 


Average Slag Analysis.—SiO,, 47.4; Al,O,, 
17.72; FeO, 3.78; MnO, 0.65; CaO, 28.6; and 
MgO, 1.88 per cent. 

The blast recorder chart taken during this test 
is shown in Fig. 9. 


A further interesting experiment was made 
during this test. Samples of each cast were run 
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EXPANSION 


EXPANSION IN INCHES . 


CONTRACTION IN INCHES 


IN INCHES 


Fic. 10.—Apvaratus ror REcoRDING EXPANSION AND CONTRACTION IN THE METAL. 
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Fic. 11.—Expanston ContTrAcTION OF THREE Bars RecorpED BY THE APPARATUS 
SHOWN IN Fic. 10. 
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into a triangular-shaped chilled mould, one end 
of which was closed by a block, shaped to suit 
the mould, but capable of sliding freely in the 
mould. Fixed in the inside surface of the block 
at each cast was a screw, the head of which was 
cast into the metal of the test piece. The other 
end of the mould was shaped to prevent any move- 
ment at this end. The block was fitted to a lever 
mechanism which operated a pen on a chart fixed 
to a clock, which revolved at one complete revolu- 
tion in six minutes. The movement of the pen 
relative to that of the block was magnified eight 
times. A photograph of the apparatus is shown 
in Fig. 10. It was found that, with high volumes 
and pressures, an appreciable expansion takes 
place in the metal, accompanied by a high con- 
traction, whereas with low volumes the expansion 
is nil and the contraction normal 

The results of three bars obtained in this series 
of tests are shown on graph (Fig. 11). An en- 
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larged diagram over a period of two minutes is 
shown on Fig. 12. It will be noticed from these 
that no expansion takes place at 3,500 cub. ft. per 
min., whilst at 7,000 cub. ft. per min. the expan- 
sion is prominent. At 5,500 cub. ft. per min. the 
expansion is very slight and the contraction 
normal. The length of the test piece was 10 in. 

The writer has seen the result of a similar test 
(made in another country, where it is the practice 
to work cupolas at a high blast) in which a bar 
10 in. long expanded 0.06 in., the metal remaining 
in this condition nearly 60 seconds. From the 
same cupola with a lower blast, using a similar 
mixture of iron, the expansion was reduced to 
0.015 in, 

Table III shows the result of an average day’s 
melt in a 4-ft. 6-in. dia. cupola, which may be 
considered typical of good practice. Fig. 13 is a 
reproduction of the works daily charge sheet, 
whilst Fig. 14 shows the blast recorder chart. 


Cupola No. 


STANTON IRONWORKS COMPANY, LIMITED. 


Stanton 


DAILY CUPOLA 


Works June 8th 192 7 


CHARGE _SHEET. 


6 a.m. 


Time Blast on ” Last Tap 


Coke Bed Charge — 


+ 


3.6 Raked out 3.36 p.m. 


<4 _Cwts. 


Hours run 9 hrs. 6 mins. 


Weight Charged Per cent. 
Material Charged Tons Cuts. Qn. of chasap. Remarks 
PiG IRON 
Grade No. 3.; 62 14 | -- 80% Average Silicon 3.2 
Brand Stanton. 
Truck Nos. 112.246, 
1129. 26. 5634. 92| | 
SCRAP 
Quality Circulating.15 10 | -= 20%e Average Silicon 2.7 
Trudk Noo. 9. 12. 
1350. 
Average Consumption 
COKE per ton of Iron Excluding bed coke 
Brand 6 | 6 Cwt Qrs. Ratio 1: 12.3 
| 


Truck No. 64627.LMS. 


1 2 13 


Including bed coke 
10 recovered 


1 3 


| ¥ (Ratio 1 : 10.6 
LIMESTONE Ibs. per Ton of Iron. 
Brand Wirksworth| i ll | -- 45 
Bowne & Shaw, 
Truck No. 33660 
REMELTED METAL. 
2.8 
(12 noon... 2.75% -062 
Siheon ( 2.20 p.m. 7 Sulphur 065 /o 

{ElowingMELTING RATE PER HOUR 10 . Tons 19 Cwts. on Qrs. 
( Time. 
(Running 
STOPPAGES. Ers.Mins 

Laales. 40 

Slag notch. 4 

Tuyerea. 17 

iste Iron Charge. 37 cwts. 
Total. 2. i Coke Charge. 3 cwts. 


Fic. 13.—-Repropuction or Dairy CuarGe or Typicat IN 4 er. 6 IN. DIA. Curora. 


/ 
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Tae ILI.—A normal day’s run in a 4 ft. 6 in, dia. cupola, Tons ewts. qrs, Ib; 
Melting rate per hour running time Ss @ 2 8@ 
Tons ewes. qrs. Ib: re blowing ,, 1 19 O 0 
Total pig-icon changed por cunt). 7 Bed coke included. Bed coke excluded. 
Total scrap charged (20 per cent.) 1 1 . 
Total metal charged 17 14 0 O Coke ratio .. l 10.6 1: 12.3 
Coke per cent. 9.4 8 
Coke bed.. 4 0 0 
Coke ¢ harge | 6 6 0 OO Iron charges . . 37 ewts, 
Coke consumption per ton exe ‘eluding Coke .. 3 ewts. 
bed charge 0 1 2 3 Time lighting up 12 midnight. 
per ‘ton ine luding 
bed charge and allowing for coke » die a.m. 
recovered 1 3 #10 first metal past tuyéres 8 minutes. 
al limestone charged. 11 ” an = 
imestone per ton Silage uvery 2 hrs. 
hrs. mins. Duration of slagging 3 10to 15 mins. 
Hours run a a 9 6 Volume of blast at recorder 5,500cub.ft. permin, 
= Pressure of blast at recorder 18 in. w.g. 
Stoppayes : Average temperature of metal 1,400 deg. (. 
Dinner .. 1 0 slag 1,425 deg. C, 
Ladles .. as 40 Slag per ton of iron.. 110 Ibs. 
Slag notch Sg me 4 Slag Analysis : 
Tuyeéres 17 Time. Flush. Tron. Ferrous oxide. 
8 a.m. 2.6 per cent. 33 per cent. 
Total stoppages .. 2 10 a.m. 2 2.3 
12 noon 3 1.86 2.38 
Hours blowing time és 7 5 2.30 p.m. 4 1.86 x 2.38 
Analysis of of Slag: 
SiO, 50.0 per cent. 
MgO 3.6 
Tron 2.4 
dl 
= j j | | 
= 
4 | 5 
nd 9 O odo 
UO: 
| | } a } | ~ 
| | | w | 
ee 
| | | | | = 
| | rsh | 5.—Vo.Lume Pressure Gavuce 
Time sampled 9 a.m. 11.30a.m. 1.30 p.m. 
1 | | Where sampled ft. in. ft. in. ft. in, ft. in. ft. in. ft. in. 
TT | = above tuyére 4 0 6 6 4 0 6 6 4 0 6 6 
Ht 4 8 Per cent. Per cent. Per cent. 
rad || | | co, 15.0 17.0 16.0 18.0 16.2. 18.6 
wd = Analyses of : 
1] | | Iron 7.0 122.30 
| a.m. noon. p-m. 
: Per Per Per Per Per 
| Silicon 3.2 2.7 2.3 2.75 2.7 
} | Sulphur 0.03 0.06 0.07 0.062 0.065 
| | Phosphorus 1.0 0.99 1.0 0.99 1.0 
Manganese.. 0.4 0.35 0.32 0.35 0.36 
oO Carbon 
Combined 03 OF O58 O45 051 
aon 3.4 3.3 3.3 3.35 3.36 
| | | 
| = | Carbon 


; 
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Coke recovered from bed .. es -. 6} cwts. 


Temperature at tuyéres.. 1,640 deg. C. 
Diameter of melting zone before ‘melting 4 ft. 6 in. 

» after pe 5 ft. 2 in. 
Depth of melting zone 1 ft. 10in. 


Experience has proved that the scientific con- 
trol of the air blast at the cupola does pay, from 
the point of view of: (1) Economy in fuel; (2) 
reduction in waster castings, and (3) saving in 
iron Josses. All cupolas, however small, should be 
fitted with a volume indicator in addition to the 
usual pressure gauge. Many writers on cupola 
practice have emphasised the importance of 
measuring the air supply. Recently one writer 
expressed the opinion that: ‘‘ Whilst volume 
pressure gauges are a valuable appliance for 
cupola correction, they are not suitable for being 
permanently fixed to the cupola for daily use; but 
the real reason why they are not in more general 
use is that the cost is more than the average 
foundry proprietor is prepared to pay.” 

It is within the writer’s knowledge that the 
installation of one of the instruments illustrated 
in Fig. 15 at a certain cupola plant was the means 
of saving approximately £100 per week in coke 
consumption alone, apart from a reduction in 
waster castings and savings in other directions. 
In this instance the instrument paid for itself in 
a few days. 

The possible saving in fuel and waste is just as 
important to the small foundry as to large pro- 
ducers, whatever class of castings they turn out. 
In some cases the iron represents a high per- 
centage of the total cost. In others, where large, 
intricate castings are involved, the preparation of 
the mould is an expensive item. Yet, if the iron 
poured into this mould is not correct, due probably 
to inefficient cupola practice, the loss is consider- 
ably higher than in the former case. In the 
foundries under the writer’s control one-quarter of 
a cwt. of coke per ton of iron melted represents a 
sum of £10,000 per annum, and 1 per cent. loss in 
iron a similar figure. 

In conclusion, the writer desires to record his 
thanks to Mr. W. Woodhouse, chief chemist to 
the Stanton Ironworks Company, Limited, for his 
assistance in conducting the various tests referred 
to in this Paper. 


Personal. 

Mr. W. B. Lake, of Braintree, has been for some 
time confined to his rooms as a result of a motor-car 
aceident, but is now well on the way to complete 
re overy. 

Mr. T. Brapex, works general manager of the 
Staveley Coal and Iron Company since 1919, has 
resigned his position. He has been in the service 
of the company for over 30 years. For some years 
before his appointment to his present position he was 
manager of the Staveley Company’s Devonshire works. 
and manager of the blast furnaces. 

Mr. Water C. Macartney has recently taken up 
the appointment of managing director of the well- 
known engineering firm of Markham & Company, 
Limited, Broad Oaks Works, Chesterfield. On the 
reconstruction of the Sheffield Steel Products, Limited, 
Mr. Macartney was appointed general manager, and 
this post which he has held for three years, he has 
resigned in order to accept his present position. Mr. 
Macartney was for many years with Sir W. G. 
Armstrong, Whitworth & Company, Limited, and sub- 
sequently was appointed works manager, and after- 
wards genera] manager of the Coventry Ordnance 


Works. 
Wills. 
Savace, E. A., of Littlewold, Upper Wal 
lingham, joint managing director of 
Buck & Hickman, Limited _............... £50,577 
Vartey, G. P., of Haresfinch House, St. 
Helens, Lancs., head of John Varley & 


Company, ironfounders and engineers, 


Kemnar, Sir J., of Chislehurst, and Sand- 

banks, Poole, managing director of 

Babcock and Wilcox, Limited, and 

chairman of Worthington-Simpson, 


MARKING OF STEEL Castinas.— In their report the 
Standing Committee on Tron and Steel state that 
they are of opinion that no prima facie case was 


made out for the marking of imported steel castings 
and forgings. 


Correspondence. 


[We accept no responsibility for the statements made 
or the opinions expressed by our correspondents. } 


The Influence of the Working of a Blast Furnace on 
the Total Carbon Content of Pig-Iron. 


To the Editor of Tae Founpry Trave Journat. 


Sir,—The abstract of the article by Herr Michel 
in your issue of June 30, elaborated by the com- 
plete translation in the Iron and Coal Trades 
Review of July 15, is most interesting, and the 
fact of temperature being the primary controlling 
factor in the total carbon contents of pig-iron has 
been discussed in this country for a number of 
vears. 

In his evidence before a Departmental Commit- 
tee, Mr. A. K. Reese emphasised the necessity of 
acquiring the power of imagination which enables 
one practically to see inside the blast furnace, 
whilst it is in operation, a power which few ordi- 
nary practical men, he says, can possibly acquire 
by mere contact with furnace operations, but this 
is the type of man who should operate a modern 
blast furnace or steel works. 


In 1910, Foster, before the West of Scotland 
Tron and Steel Institute, gave a Paper on ‘‘ Carbon 
in Tron and its Influence on the Grading of Pige 
Iron,’ in which he showed that the higher the 
temperature of the furnace the higher the total 
carbon, per se. This was confirmed in my Paper 
of 1911, before the Iron and Steel Institute on 
“ Carbon Influences in Cast Tron,’’ in which tables 
were given of high total carbons due to the tem- 
perature of the furnace. Therefore, Herr Michel 
only confirms what has been stated in this country 
for so many years. 

It is a fact that on the same burden the higher 
the temperature the more silicon is reduced, and 
also the higher the percentage of carbon absorbed 
by the iron, which confirms my statements that 
the saturation point—or more correctly the amount 
of carbon iron can absorb—varies with the tem- 
perature of smelting, and in pig-iron is again 
modified, by the presence of other impurities such 
as silicon. 

Herr Michel states that the carbon contents of 
pig iron drops caught in their passage from the 
smelting zone of the furnace varies from 0.10 pet 
cent. to 3.00 per cent. It seems to me that this 
variation will depend on the area from which the 
drops were taken, For instance, in the immediate 
area of the tuyeres there is a possibility of these 
drops being Bessemerised,’”’? whilst further into 
the centre of the furnace there is not this same 
possibility. This may account to some extent for 
such a wide variation in carbon contents of these 
drops. 

Herr Michel further claims that the iron picks 
up carbon in the hearth of the furnace, again 
depending upon temperature, which is quite to be 
expected. Tt is a fact that after tapping the blast 
furnace the whole of the burden drops and fills 
up the space formerly occupied by the molten 
metal, and some years ago there was a belief that 
as the molten metal dropped into the well of the 
furnace the whole of the burden was again raised 
and rested on the top of the molten metal. That 
this cannot be so is apparent if the weight of the 
whole burden of minerals is considered, and it is 
much more reasonable to assume, as T have fre- 
quently stated, that the coke in the hearth of the 
furnace is largely absorbed by the iron and _ is 
practically proved in Herr Michel’s article. 

There are two other factors which will affect 
the amount of total carbon which iron can absorb, 
and these have not been taken into account by 
Herr Michel. One is the time iron and carbon 
are in contact in the well of the furnace, and also 
the character of the fuel used, which is clearly 
shown in the total carbon contents of charcoal 
and coke irons. To obtain complete data there- 
fore it will be necessary to compare furnaces using 
charcoal and also hard and soft cokes, thus leav- 
ing a further field to those who have the oppor- 
tunity to investigate. 

Yours etc., 
FE. Apamson. 

Sheffield, July 18, 1927. 
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The Strength of Cast Iron.* 


By J. E. Fletcher, M.I.Mech.E., Consultant to the British Cast Iron Research Association. 


(Continued from page 72.) 


Effect of Altering the Silicon Content in the T.C. + Si 
Factor. 

It will be easily realised that the total carbon 
and silicon contents in a cast iron whose carbon 
and silicon percentages together equal, say, 5.0 
may vary between 4.0 per cent. T.C. with 1.0 per 
cent. Si and 2.5 per cent. T.C. with 2.5 per cent. 
Si. The T.C.+Si factors may be alike, but clearly 
the structural and strength characteristics must 


vary as the ratio TC changes. 


The comparison between any cast irons of 

similar T.C.4+Si contents is perhaps best seen by 

using the ratio To.a8i** the index of compari- 


son. This is well illustrated in Table IIT, where a 


will closely approximate to the values given in 
columns (a) and (b), manganese, sulphur and phos- 
phorus contents being ignored in the estimations 
for the sake of simplicity. This enables the 
student to visualise the relative effect of the total 
carbon and silicon in producing graphitisation— 
between the solidification and pearlitisation points. 
Thus a rise of 0.5 per cent. in total carbon and a 
corresponding fall of 0.5 per cent. in the silicon 
contents results in an increase of the graphitic 
carbon content of about 0.50 per cent. in irons 
having similar T.C.+Si contents. But the weak- 
ening effect of the increasing graphite contents in 
the four irons in Table III is best seen by com- 
paring the volumetric compositions of the castings 
thus : — 


Tote. Cargon - Siticon. HARDNESS 


% 
Bo ss 60 ras So ss 60 
4 3 
| 
| 
| | - “ao 
| 
+ = 
| “7 
Hig} Low |P coprents | Mn | convents 
ro 112% 5a% Te To |- 2% 


series of irons having T.C.+Si contents is equal to 
5.6 per cent. 


Taste IT. 
T.C. Si. T.C.+Si. 
Per cent. Per cent. Per cent. 
2.6 3.0 5.6 0.536 
2.8 2.8 5.6 0.500 
3.0 2.6 5.6 0.465 
2.4 5.6 0.429 
3.4 2.2 5.6 0.393 
3.6 2.0 5.6 0.357 
3.8 1.8 5.6 0.322 
4.0 1.6 5.6 0.286— 


The characteristics of the irons of equal T.C.+ 
Si contents differ more considerably as the T.C.+ 
Si values are smaller, as shown in Table III :— 


Tasce III. 


In 
Si. pearlitic 
Si. T.C.+Si. Pree G.C. 
(2) (b) 
Per Per Per Per Per 
cent. cent, cent. cent. cent. 
2.5 2.0 4.5 0.44 1.67 0.83 
3.0 1.5 4.5 0.33 2.16 0.84 
3.5 1.0 4.5 0.22 2.65 0.85 
4.0 0.5 4.5 0.11 3.14 0.86 


If the irons in Table III are assumed to cool at 
such a rate that the structures are fully pearlitic, 
the graphitic carbon and combined carbon contents 


* A Paper presented to the Sheffield Convention of the Institute 
of British Foundrymen. 


Per cent. Per cent. 
(1) 2.5 T.C. iron Gr. 5.47 


Per cent. 
Silico-Pearlite 94.53 


(2) 3.0 'T.C. iron » 7.05 92.95 
(3) 3.5 T.C. iron 91.35 
(4) 4.0 T. C. iron 20.10 89.90 


Accepting Sauveur’s conclusion that the graphite 
volume (per cent.) is approximately equal to the 
sectional area per cent. as shown on the micro 
structure photographs, the above figures for the 
volumetric analysis of the four cast irons may he 
taken as showing the areas of the graphite flakes 
and of the pearlite approximately. 

The T.C.4Si contents of a cast iron do not, 
therefore, indicate the strength of the iron, unless 
the silicon influence, as shown by the ratio 


Ce taken into consideration, together with 
“.451, 


that of the total carbon content. 

In a series of bars 1.2-in. dia., cast at similar 
temperatures, and of similar T.C.+Si contents, 
the rupture stress (transverse tests) varies in pro 

to the 458i 
Phosphorus, between say 0.4 and 0.8 per cent., 
does not affect the strength to any considerable 
extent, neither does sulphur, up to, say, 0.12 per 
cent., but manganese has a very powerful effect, 
increasingly as the content exceeds, say, 0.6 per 
cent., the ratio Be being an index to the increase 
in transverse and tensile strength. 

Generally, the irons low in manganese (below 
0.5 per cent.) show the greatest variations in 
mechanical strength. Here the power of the 


portion ratio approximately 


silicon in promoting graphitisation is unrestricted, 
manganese being in an insufficient proportion to 
Whenever the 


stabilise the combined carbon. 
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silicon exceeds, say, 1.5 per cent., sulphur, even up 
to 0.13 per cent., though increasing the Brinell 
hardness, does not materially affect the rupture 
stress. In the irons of lower Si-content sulphur has 
a more potent effect, hardening and lowering the 
rupture stress and diminishing the deflection. 
The author has found that by recording the 
T.C.+Si contents the ratio a and the T.C. 
T.C.+Si 
per cent. in irons cast at the same temperatures 
from similar mixtures, an index to the rupture 
stress may be obtained. This index corresponds to 
a low manganese content in the iron (below 0.5 
per cent.). Higher Mn-contents may be expected 
to increase the strength, whilst in low Mn, low Si 
irons the presence of sulphur may be expected to 
reduce the strength. 
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In examining a large number of test results the 
divergence in the transverse and tensile strength 
values was very confusing. It was found possible 
to divide the mass of data into groups according to 


Si This has 


proportions, 
heen done in the case of the Dusseldorf group of 
irons, which were cast under systematised condi- 
tions and therefore give comparisons of an ex- 
tremely useful character. In an examination of 
British irons the conditions varied so much and the 
lack of information with respect to casting tem- 
peratures (together with the fact that so many of 
the bars were not 1.2-in. dia.), has compelled the 
author to keep these results out of Table IV, but 
it may be definitely stated that, generally, the 


the T.C.4Si and 
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most useful pointers were seen to be the various 
ratios between the chief elements which affect 
the mechanical strength, viz., total carbon, com- 
bined carbon, silicon, and manganese. Sulphur, 
which is so often quoted as being detrimental to 
transverse and tensile strength, does not appear 
seriously to affect the results. Indeed, in ex- 
amining the deflections, sulphur contents in 
excess of 0.13 per cent. are associated with the 


highest deflections. In Fig. 4 the ratios Lae 
Mn; Tv Si 


7 and are plotted over a T.C. 


Si T.C.+Si 
+Si base. In the case of the last-named ratio 


this is plotted downwards (from the horizontal 
A B) in order to show more clearly its connec- 
tion with the transverse rupture stress (Tv) and 
the tensile strength (ultimate) (T). The graphs 
are self-explanatory, but attention should be 
drawn to the relationships of total carbon to 
silicon, silicon to total carbon plus silicon, and 
manganese to silicon. These influence the com- 
bined carbon content and the ratio of transverse 
rupture to the ultimate tensile stresses. 


The Significance of the Ratio 


Transverse Rupture Stress Tv 


Ultimate Tensile Stress T 

In a number of earlier investigations, where the 
tensile, transverse, and compression tests were 
correlated, it was apparent that the ratio of the 
tensile to the compression strengths was an index 
to the transverse strength of cast iron—not a 
new finding, for Hodgkinson and other early in- 
vestigators had attempted to relate the two in 
formule for the determination of the strengths 
of cast-iron beams. In Table IV it will be seen 
ratio 7 increases when the T.C.+Si 


that the 


values fall below about 5.4 per cent., the ten- 
sile strength falling to between 8 and 9 tons 
per sq. in. when the T.C.+Si contents exceed 
5.8 per cent., with low Mn (below 0.5 per cent.) 
and high P (above 0.8 per cent.). With lower 
T.C.+Si 


values the om ratios fall. 


The rupture stress Ty accompanying the frac- 
ture of a transverse bar, the tensile strength T 
of whose metal is known, is related to the com- 
pression strength of the material. When the 
Tv/T ratio is high the tensile strength T is low, 
and rice versa, 

A useful example is recorded, a cylinder about 
9 ft. long, 1.75 in. thick, having been cut up for 
tests. The analysis of the metal averaged :— 
T.C., 3.00; 680: 2.99; Bi, 1.14; 
Mn, 0.70; S, 0.13; and P, 0.39 per cent. 

Tensile, compression transverse tests 
showed the following variations :—Tensile, 11.65 
to 14.77 tons per sq. in.; compression, 48.8 to 


Taste LV. 
: Mech. Tests. 
Analysis per cent. Tons per oq. in.| T.C. Si Me. | Ty: ia 
T.C.+Si] T.C. Si Mn. P Tx. 
6.01 0.07 3.35 2.66 0.46 0.10 0.95 19.0 8.2 1.26 0.44 0.17 | 2.33 | 0.40 
5.74 0.41 3.52 2.22 0.53 0.13 0.68 20.5 9.2 1.58 0.39 0.24 | 2.23 | 0.44 
5.59 0.56 3.52 2.07 0.45 0.11 0.58 21.9 a2 1.70 O37 0.22 | 1.97 | 0.35 
5.43 0.55 3.46 1.97 0.66 0.11 0.48 23.0 11.3 1.75 0.36 0.33 | 2.05 | 0.46 
5.10 0.51 3.50 1.60 0.77 0.10 0.48 24.1 12.5 2.18 O31 0.48 | 1.93 | 0.44 
4.89 0.58 3.42 1.47 0.64 0.10 0.50 26.1 13.4 2.32 0.30 0.44 1.80 | 0.49 
4.34 0.76 3.34 1.00 0.60 0.13 0.33 27.6 14.5 3.34 0.23 0.60 | 1.91 | 0.48 
Averijages : 
31 0.50 3.44 1.86 0.59 0.11 0.57 23.2 11.4 2.02 0.35 0.35 | 2.03 | 0.44 


mechanical strengths in the British irons were 
somewhat higher than the German, whilst being 
related to the T.C. and Si sum, and to the ratios 

Si a T.C 
TC.+51° “Gi 
Table IV. 

In compiling the table it was necessary to 
take the average values of a number of tests 
in each of the seven series as the variations 
were often confusing. By so doing the general 
trend of the various influences was revealed. 


- in the same manner as shown in 


The individual influence of the elements was seen 
in the majority of the test results, but not clearly 
the 


unless compared with mean values. The 


55.2 tons per sq. in; and transverse rupture stress, 
25.1 to 26.5 tons per sq. in. 
In the various test pieces broken the relation- 


ships between the rupture stresses and the 
analyses were as shown in Table V. 

The greatest care was exercised in the 
preparation and measurement of the — test 
pieces, which were sound throughout. The 


accuracy of the determinations was unquestion- 
able, and the author has therefore no doubt or 
hesitation in working upon the data provided by 
the chemical analyses, micro-examination and 
mechanical tests, which were carried out at the 
Sheffield University. 


a Mn 
| 
Fic. 4. 
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The results furnish a clue to the relationship 
between the transverse rupture stress and the 
ultimate tensile and compression stresses. 

If the values in the columns (i), (k) and (lI) 


are examined it will be found that the ratio 

Ultimate compression stress Te id ti 
=— anc 16 «ratio 
Ultimate tensile stress T 


Transverse rupture stress Tv t 
: — =-— ar st exac 
Ultimate tensile stress exac 
relationship, being in the proportion of 1.93:1.4, 
except in test No. 4, where the highest tensile 
and compression values were found, which, inci- 
dentally, was taken from near the bottom of the 
cylinder as cast, test No. 3 being nearest the top 
and of lowest tensile strength. 
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being no allowance for possible differences in 
elastic deformation in tension and compression, 
which differences would alter the position of the 
neutral axis or plane. The author does not pro- 
pose to touch the complex mathematical problem 
involved in any rational method of calculation, 
but, as in the case of the rupture stress estima- 
tion, would draw attention to the fact that the 
ratio of tensile to compression strength (ultimate), 
which has been already observed to be related 
to the Tv/T ratio, also appears to be approxi- 
mately related to the deflection at moment of 
rupture. 

If the deflection values given in Table IV be 
divided by the corresponding Tv/T ratios, the 
resulting figures will be found to increase as the 


TABLE V. 


OC Si. | 
Si. T.C.+Si. 

2.97 | o.93 | | 2.85 | 0.26 
(2) 2.96 1.00 1.08 2.74 0.27 
(3) 2.94 1.03 1.08 2.72 0.27 
(4) 2.91 0.92 1.11 2.62 | 0.23 
(5) 2.90 0.95 1.08 2.68 0.27 
(6) 2.88 0.96 1.06 0.27 | 
(7) 2.86 1.03 1.10 2.60 0.26 | 


The point of interest is that the ratio Tc/Tv 
is practically constant, notwithstanding — the 
considerable variations in the tensile and compres- 
Bion (ultimate stresses T and Tec). The mean 
values for the stresses T and Te are 12.6] and 
50.5 respectively, and for Tv 25.9. The rupture 
stress (transverse) Tv is therefore nearly 52. per 
cent. of the compressive stress for the cast iron 
in question in all except test No. 4, whereas the 
relation between the rupture stress Tv and the 
tensile stress T varies throughout the series. 
This fact supports the view held by the author 
that the rupture stress Tv is directly propor- 
tional to the ultimate compression stress in a cast 
bar and not in direct proportion to the tensile 
strength, which varies in its relation to the 
compression strength. This is supported by the 
results given in column (i), where the Te/T ratio 
varies, and in Table IV, where the ratio Tv/T 
diminishes in value as the T.C.+Si contents and 
the 


ratios fall. A warning is necessary 


Si 
T.C.+8i 
here in respect to conclusions arrived at from odd 
tests taken under different conditions of casting. 
Tt is only by means of comparisons with series 


of bars cast under similar conditions and from 
the same type of mixtures, cooled in’ similar 
fashion, that comparisons between the tensile, 


compression and transverse tests will furnish in- 
formation of a really useful character. The use 
of the compression test for cast iron has not been 
general, the tensile and transverse tests being 
considered sufficient. The fact that tensile and 
transverse test results so generally show differ- 
ences in the ratio of the ultimate tensile to the 
rupture stress would point to the use of the com- 
pression test in order to reveal the real value and 
meaning of the transverse test. It has already 
been shown in Table IV that the variable char- 
acter of the Tv/T ratio is due to the total carbon 
and. silicon proportions—modified mainly by the 
manganese content. A knowledge of the ultimate 
compressive strength in addition is necessary if 
the results of the transverse tests are to be inter- 
preted fully. It is not the desire of the author 
to suggest that these additional tests are com- 
mercially necessary in ordinary foundry testing 
practice, but a more complete knowledge of cast 
iron is demanded, further systematic research on 
the relationship between the analysis, structure 
and mechanical strength being overdue. 


Deflection in Transverse Tests. 


There has always been great difficulty in 
accounting for differences in the amount of de 
flection in the transverse test bar. The usual 
deflection formula is based on the assumption 
that the deflection varies inversely as the modulus 
of elasticity, taken as 6,000 tons per sq. in., there 


Mn. Te. Tv Ty. 
T Te. — Tv — a 
Si Te. 
0.39 11.6 4.38 26.5 2.28 0.52 
13.6 3.70 26.3 1.93 0.52 
0.37 11.4 49.2 4.32 | 25.7 2.25 0.52 
O.36 14.8 55.2 3.73 25.8 1.74 0.47 
0.37 12.0 419.7 1.15 26.1 0.52 
O.38 2.8 | 4.8 3.81 25.1 1.96 0.51 
0.39 11.9 49.2 | 4.15] 26.2] 2.20] 0.58 
f | q h ‘ | U | k l 
Si 
Si? and values decrease, as 
shown below :— 
VI. 
Detlect ior 
in ins. 
0.40 6.01 | 0.172 2.33 
0.44 5.74 0.197 2.23 
5.59 0.177 1.97 
0.46 5.43 0.225 2.05 
0.44 5.10 0.228 1.93 
0.49 4.89 0.272 1.80 
O.48 4.34 0.250 1.91 


The deflections in the standard test bars may 
therefore be expected to increase in cast irons 


of low T.C.+Si content, the increase being 
Si 
greatest when the ratio is the least 


T.C.+S8i 


practical minimum. It may be expected also that 


the deflections will be increased when the ratio 
Mn 

Si 0.6. It should also be noted that 
the phosphorus, in excess of 0.7) or O.8 per 
cent., detrimentally affects the deflection, as 


proved by J. T. MacKenzie, whose -A.F.A. Paper 
(Syracuse meeting, 1925) is well worthy of close 
study. 

The Influence of Micro-Structure. 


As the method of interpreting the chemical 
analysis of cast iron in terms of the various 
structural constituents is now well known, the 
range of, cast irons taken for illustration (Tables 
TV and V) can be readily analysed structurally, 
and the degree of pearlitisation and graphitisation 
arrived at. 

Summary. 

The dominating influence of silicon and total 
carbon together, and the importance of the carbon 
and silicon proportions in the (T.C.+8i) factor 
must have first attention when attempting to 
interpret the analysis of a cast iron in terms of 
its mechanical strength. 

Fig. 5 has been prepared from a mass of test 
results and shows how many different compositions 
(in respect to total carbon and silicon contents) 
may be used in obtaining iron of given transverse 
rupture strength. The position of the special 
modern strong irons, such as Corsalli, Perlit and 
Meehanite, in the ranges of silicon and T.C. +Si 
should be noted (marked ©. P. and M.). 

The influence of total carbon, silicon, manganese 
and phosphorus have been related to Brinell hard- 
ness values. Here again the sum of the total 
carbon and silicon contents have been shown to be 
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of great importance. In Figs. 2 and 3 the ranges 
of total carbon and silicon, plotted over a T.C.+ 
Si per cent. base, are correlated with the ranges 
of Brinell hardness. 

The modulus of rupture or rupture stress in 
transverse tests, when considered in relationship 
to the ultimate tensile strength, yield a valuable 
factor, Tv/T, which plays an important part in 
the study of the strength of cast iron. This factor 
is related to the deflection, to the sum of the total 
carbon and silicon contents, and to the relationship 
of carbon to silicon in that sum. 

In conclusion, the author ventures the hope that 
by this new view of the factors at work in deter- 
mining the strength of cast iron some further light 
will be thrown on the reasons for some of the 
great differences in mechanical strength in cast 
irons of apparently similar chemical analysis. The 
question of impact testing has not been considered 
in the Paper for the reason that the author does 
not believe the time has arrived for concluding 
that a notched bar of small dimensions (hammered 
at two opposite sides alternately when broken by a 
certain number of blows of arbitrarily determined 
falling energy) can furnish figures which are a true 
measure of the strength of cast iron, especially 
when it is realised that the iron has been mutilated 
by ploughing a groove through what is often the 
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strong envelope of a weak cored metal. The test 
is of use as a measure of toughness and of resist- 
ance to shock in a very approximate sense only, 
for, as is well known, cast-iron test bars less than, 
say, 1.2-in. dia. retain casting stresses which in 
llany cases prevent the obtaining of tensile or 
transverse strength values actually representative 
of the metal as a whole. 

The outer half of the bar area contains the best 
portion of the iron. and if this is turned off the 
weaker and often micro-porous metal core becomes 
the test piece. This trouble is common in the pre- 
paration of tensile and transverse bars if too much 
is tooled off the outside, and is much more serious 
in the case of impact test specimens. Grey cast 
iron is heterogeneously fissured by the graphite, 
and in cast bars the degree of structural homo- 
geneity decreases rapidly from the outside to the 
inside. If from any cause the cast bar is, during 
pouring, caused to cool more slowly on one side 
than on the other, as when a bar is cast on to a 
larger casting, or if the metal stream hugs one 
side of the mould, the metal when cold has an 
irregular structure. Recently a case was examined 
where two test bars, one cast separately and 
another cast on to the flange of a large cylinder, 
gave tensile results showing a difference of 3 tons 
per sq. in., the metal being cast from the same 
ladle. The weaker metal showed a mixture of 
coarse- and fine-grained structures in the broken 
bar. 

This example is typical of the variations in test 
results so often found in series of similar bars cast 
from the same ladle, and points to the difference 
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in cooling rate as perhaps the chief reason for the 
divergences in mechanical strength of material 
known to have been cast from similar mixtures of 
like chemical analysis and in moulds of similar 
size, of the same character, gated and poured in 
the same manner. 

The paramount influence of the rate of cooling 
of the metal in the mould has not been lost sight 
of, but the author has purposely avoided touching 
the many-sided problem involved in the considera- 
tion of the variations in strength due to varying 
thicknesses of a casting. 

The present Paper therefore seeks to point out 
the differences in mechanical strength in cast- 
ings of about 1} in. dia., or 2-in. x l-in. section, 
having approximately the same cooling ratio 

perimeter of section 
( area of section 
bars or castings of this type (excepting the 1.75-in. 
thick cylinder referred to in Table V). 

In view of the general trend of opinion in re- 
garding a 1.2 or 1.25-in. dia. bar as the most 
suitable size for an arbitration or standard test for 
cast iron, the author has drawn his illustrations 
from and based his conclusions on the results of 
many hundreds of tests made on bars and castings 
of similar thickness to that of the bar recom- 
mended in the I.B.F. tentative specification and 
to that standardised by the A.F.A. 

The great variations recorded in the many test 
results on bars less than 1 in. dia. or thickness, 
even when cast from the same ladle of metal— 
obviously due to unavoidable differences in pour- 
ing speed, casting temperature and cooling rate— 
point, in the author’s opinion, to the undeswwa- 
bility of using bars less than 1.2-in. dia. for the 
purpose of standard or arbitration tests for grey 
cast iron. 

The author is greatly indebted to Mr. J. T. 
Goodwin, of the Sheepbridge Coal & Iron Com- 
pany, Limited, to Mr. J. T. MacKenzie, of the 
American Pipe Company, Birmingham, Alabama, 
U.S.A.. to Mr. John Shaw, of the Brightside 
Foundry Company, and to the British Cast Iron 
Research Association, through the good offices of 
the Director, Mr. J. G. Pearce, B.Sc., for much 
of the data used in the preparation of the Paper. 


) All the data given refers to 


Applications for Trade Marks. 


The following applications to register trade marks 
are extracted from the ‘‘ Trade Marks Journal ”’ :— 
3,715. GELSENKIRCHENER BERGWERKS-AkT.-GES.  Pro- 

cess for the manufacture of cast-iron with the 
finest distribution of graphite. February 21, 1925. 
247,941. 

18,638. Monn, A. L. (Goldschmidt Akt.-Ges., T.). 
Aluminium alloys. July 26, 1926. 272,706. 

20.904. Arsertr, E., H., Brcas, M., 
R., and Arperti, K. Process for the 
extraction of zine from zinc-iron-silicious slags. 
September 29. 1925. 259.188. 

8,497. (1920), and WE tL- 
inGTON, S. N. Apparatus for charging furnaces, 
ete. March 28, 1927. 820. 

25.477. Jerrrey, G. Metal-heating furnaces. July 
13, 1926. 272,718. 

32,338. Scumipr, K. Non-corrodible aluminium 
alloys. December 22, 1925. 272,972. 

9.149. L. Cleaning-devices for travel- 
ling grates for furnaces. April 7, 1926. 273,032. 

9.285. Tuompson, W. J., Anstow, J. W., and 
THOMPSON (WOLVERHAMPTON), Iamitep, J. 
Annealing-ovens and their manufacture. April 
8, 1926. 273,036. 

15.295. Prassmann, J. Apparatus for roasting ores, 
etc. June W, 1925. (Patent of Addition not 
granted.) 254,697. 

31,293. Marks, E. C. R. (Parker Rust Proof Com- 
pany) Process for rust-proofing iron, February 
16, 1926. (Divided Application on 270,820.) 


1.361. Kozicz, J. Method of making metal tubes 
by bending metal strips between pairs of rolls of 
consecutive shapes. January 16, 1926. 264,534. 


Brunner, Mond & Company, Limited.—Interim dis- 
tribution, 2 per cent., less tax, on ordinary shares. 

David & William Henderson & Company, Limited.— 
Profit, £25,055; preference dividend for half-year to 
April 30, £7,500; depreciation, £6,750- carried forward, 
£10,805. 
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National Foundry Gathering Discusses Cupola 
Practice. 


The first technical session of the Sheffield Con- 
vention was devoted to the reading and discussing 
of Mr. P. H. Wilson’s Paper on ‘‘ The Importance 
of Air Control in Efficient Cupola Practice’ and 
Mr. MacKenzie’s Paper on ‘‘ The Properties of 
Coke affecting the Cupola Melting of Steel. 

Discussion. 

Mr. Joun SHaw, who opened the discussion, 
said that Mr, MacKenzie’s Paper was of interest 
because of its bearing on the production of low- 
carbon iron from the cupola. He wished Mr. 
MacKenzie could bring home to the American 
Foundrymen’s Association Test-Bar Committee 
that iron suitable for a 11-in. diameter bar was 
most unsuitable for thin or thick castings. Deal- 
ing with the experiments, he said one was sur- 
prised at the heavy coke ratios of 1:4, and also 
that a bed should be 40 in. above the tuyéres. 
The true melting zone for a cupola of the size 


the only example given of a pure coke (Parco), 70 
minutes had elapsed before any metal was melted, 
and then it had come slowly, throwing out great 
quantities of kish. 


Sulphur in Metal Unrelated to S Content in Coke. 


Continuing, Mr. Shaw said that, although he 
had spent a good few hours studying Table II, 
he must confess that, without personal explana- 
tions by Mr. MacKenzie, he had not found it pos- 
sible to arrive at many conclusions. Were we to 
understand that, with the exceptions mentioned, 
a uniform analysis was aimed at in all the experi- 
ments? If so, there was a great variation in every 
element, which variation was difficult to under- 
stand. One thing was clear, namely, that addi- 
tions of high-percentage material, such as FeMn 
or FeSi, were very difficult to control unless one 
took out the whole of the charges in one ladle. As 
examples, he referred to Nos, 227 and 228, both 


Mr. Percy H. Witson. 


Mr. Wilson, whose Paper was such a valuable contribution 
to the national study of cupola practice, served me 
apprenticeship at the Whessoe Foundry Company, 
Darlington, and with Messrs. Markham & Company, Limited, 
of Broad Oak Works, Chesterfield. After spending some 
time as water engineer on the Vyrnwy Water Scheme of 
Liverpool Corporation, on the completion of this work he 
was employed for several years by Messrs. James Oakes & 
Company, Alfreton Ironworks, as works superintendent. He 
was then appointed foundry manager by the Staveley Coal 
& Iron Company, Limited, near Chesterfield, which position 
he held for eight years. He resigned this post in June, 1919, 
to take up his present position of foundry general manager 
with the Stanton Ironworks Company, Limited. 


dealt with, with a 4-oz. pressure, would be about 
12 in, above the tuvéres. In his view this fact, 
taken together with the purity and varying 
shatter of- the coke, accounted for the wide 
divergence in the carbon increase. With the poor 
high-ash cokes it might be necessary to increase 
the coke ratio, but with the pure cokes it was 
defeating the object in view. Jennings (A.F.A. 
Paper), in melting from 20 to 30 tons of all steel 
per day, had found that he could obtain no result 
at all when using a coke of 84 per cent. C, irre- 
spective of the amount emploved. With a coke 
containing over 90 per cent, C and a low ash he 
had experienced no difficulty, and had obtained 
about 2 per cent, C in the resultant metal. He 
(Mr. Shaw) used a ratio of about 1:7.5, with a 
coke containing carbon of &8 per cent., and 
obtained a metal of approximately 2.3 per cent. O. 
Mr. MacKenzie had made a point of ‘ Time in 
contact with coke.’ It took 25 minutes to obtain 
50 lbs. of metal, even with the poor coke, but in 


Mr. James T. Maclenzir. 


Mr. MacKenzie was born in 1891 at Brooksville, Florida, 
U.S.A., and graduated from the University of the South in 
1912, taking the degrees of Bachelor of Civil Engineering 
and Master of Arts that year. He was employed by 
American Cast Iron Pipe Company in 1912 as analyst, and 
since that time has had various operative and research 
assignments with that company, becoming chief chemist 
in 1915, and continuing in that position to the present time. 
He is a member of the American Foundrymen’s Association, 
American Society for Testing Materials, American Ceramic 
Society, American Chemical Society, American Electro- 
chemical Society, American Institute of Mining and Metal- 
lurgical Engineers, and the Iron and Steel Institute. He 
is actively connected with the American Foundrymen’s 
Association, and the American Society for Testing Materials, 
being a member of several committees of these organisa- 
tions. He has read several Papers before these two Asso- 
ciations and the American Ceramic Society. Additionally 
he is co-operative analyst with the U.S. Bureau of 
Standards on cast iron. 


from one melt, with Mn (.04 per cent, in the first 
ladle and 0.30 per cent. in the second; and to 
Nos. 316 and 317, with Si 2.22 and 1.45 per cent. 
respectively. He could confirm the author’s con- 
clusion with regard to the importance of the size 
of coke and its influence on the final composition 
of the iron. During the coal strike he had bought 
some foreign coke with 0.8 per cent. S, which 
corresponded to his usual specification. On the 
first day’s melt with this coke he not only had a 
sluggish iron, but he had ascertained from the 
chill test before casting that the iron was too hard 
for the work. On analysis he had found an 
increased reduction in the C, Mn and Si. The loss 
of Mn was nearly double the normal, while the S 
eontent went up trom 0.034 to 0.06. By decreas- 
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ing the size of the coke to about the normal size 
the discrepancies disappeared, except in the case 
of the S. From subsequent investigations, and 
from information. obtained from outside sources, 
he had come to the conclusion that the S$ in the 
coke was in two forms, one of which united with 
the iron more freely than the other, hence the 
gain of 0.06 per cent., which persisted while this 
coke was used. Certainly the usual S analysis 
gave no clue. He could not attain the tempera- 
ture of 1,600 deg. C., reached by Mr. MacKenzie, 
his highest being 1,475 deg. €., and he asked 
whether Mr. MacKenzie’s figure was correct, 


Influence of Increased Pressure in Loss of Elements. 


Discussing Mr. Wilson’s Paper, he said that the 
majority of the points raised did tend towards 
good cupola practice, and Mr. Wilson had proved 
that a self-registering chart did tend to ensure 
better attention on the part of the cupola tenter, 
if only because there was a visible record. With 
regard to the test on a 4 ft. 0.6 diameter cupola, 
with « series of tubes placed across it, he said he 
gathered that the cupola was charged in the ordi- 
nary way, but not lit. If it were lighted, it was 
difficult to understand how the tubes were kept 
in position, having in view the continually falling 
charge. If, on the other hand, it were not lighted, 
the test was not quite a true one. Discussing the 
test with varying air pressures, he said that if Mr. 
Wilson continued blowing without lifting the bed 
at the end of the 3,000 cub, ft. per min. experi- 
ment, and increased his pressure to 5,000 cub. ft. 
per min., he automatically raised the melting zone, 
and no doubt oxidised the metal slightly, with a 
further loss of Mn and Si. As the strength of the 
bars was on the low side in the first case, this 
would account for the increase of the breaking 
load in the second experiment. The raising of the 
blast to 7,000 cub. ft, per min. without raising the 
bed would lead to severe oxidation at once, and 
would account for the cool metal and lower test 
results. He (Mr. Shaw) could not accept that a 
reduced blast volume accounted for the disappear- 
ance of the two recalescence points usually found 
in a high-phosphorus iron, and he suggested that 
it was due to the quick cooling resulting from 
pouring into a cold chill, which at once carried 
the temperature below the change points. .In the 
second and third tests the chill was hot, as the 
result of the previous cast, and the arrests usually 
found in this metal had had time to develop. 


Calculation of Oxygen in Blast Supplied. 


Me. F. J. Cook (Past-President) agreed with 
Mr. Wilson when he said that many people who 
presented Papers on cupola practice prob- 
ably only guessed, or had very poor methods 
of determining, the actual volume of air 
going into the cupola. In a Paper published in 
the Institute’s Proceedings for 1913-14 very great 
stress was laid on that point. He felt, however, 
that Mr. Wilson similarly erred.  Any- 
one who had to deal with the measurement of 
compressed air had to employ a great deal of 
mathematical calculation, as evidenced by the 
Paper, and if one were going to deal on a mathe- 
matical basis with the measurement of air, it was 
essential that the methods adopted should be 
accurate. The melting efficiency of a cupola was 
dependent on the amount of oxygen put into it 
by the air. Early in the Paper there was a 
formula for the purpose of arriving at the cor- 
rect amount of air. In the formula the author 
had dealt with air in volume, and had assumed 
that there was a definite quantity of O in every 
cub. ft. of air, but that was quite wrong. The 
quantity of oxygen per cub. ft. of air would vary 
almost every minute of the day, and there would 
be very wide differences over longer periods. It 
was better to deal with the quantity of oxygen 
in a given weight of air, because then one took 
into account the density due to height of barometer, 
and so on, so that if the author would alter the 
formula to deal with oxygen per Ib. of air, it 
would be more correct mathematically. That 
might appear to be a very small point, but he 
could assure his hearers that that was not the 
ease. He had had something over 25 years’ ex- 
perience of the measurement of air, and had known 


TRADE JOURNAL. Jury 28, 1927. 


differences of as much as 19 per cent. in the 
amount of oxygen in cub. ft. of air. Very 
often a cupola man would report that a 
cupola was not working so well on one day 
as on another, and that might be due entirely to 
the variation in the amount of oxygen one was 
putting into the cupola. With regard to tuyéres, 
if the author would give the formula which he 
arrived at the correct size and shape of tuyéres 
it would add to the value of his Paper. He had 
assumed that the correct tuyere area was well 
known, but that was not the case. No doubt his 
formula was on the basis of mean velocity. Dis- 
cussing the diagrammatic measurement of volume 
and pressure, he said he believed he could claim 
to have been the first to apply diagrammatic 
results to cupola working. At that time, however 
—about 26 vears ago—he had had a gauge which 
would measure only pressure, and he was very 
interested to know that there was now available a 
gauge which would measure and give a diagram 
of both volume and pressure. He asked, how- 
ever, whether the gauge used by Mr. Wilson had 
been calibrated, what were the means of calibra- 
tion, and what density of air it had been ecali- 
brated on, because without some correction to 
take care of differences in the height of the 
barometer, and in temperature, etc., the amount 
of oxygen actually going into the cupola might be 
very different from the amount one thought one 
Was using. 


Quantity of Air Admitted should Vary with Coke Charge. 


Mr. A. Campton (Scottish Branch), referring to 
Mr. MacKenzie’s paper, said he had intended to 
raise the points which had already been raised 
by Mr. Shaw with regard to coke, and he con- 
sidered that the value of the paper was minimised 
by the very heavy coke ratios. Coming to Mr. 
Wilson’s paper, he was particularly glad to see 
that the author had emphasised the necessity for 
measuring the quantity of air. For many years 
he had hammered into cupola men the fact that 
it was necessary to measure the air as well as the 
other materials. Efficient working depended on 
the concentration of heat, and one wanted to 
develop the heat of coke as rapidly as_ possible 
in a limited space so as to get it transferred to 
the metal with the minimum of loss. The author 
had pointed out that the variation in the earhon 
content of the coke must be taken into account 
in arriving at the quantity of air to be admitted. 
That reminded him (Mr. Campion) that the air 
required for a cupola was generally stated to he 
a certain quantity per ton of metal melted. It 
always seemed to him that that was wrong, how- 
ever, because the air was admitted for the purpose 
of burning the coke; therefore, the amount of 
air should be adjusted to the amount of coke to 
be burned, and one should state the quantity of 
air per unit of coke rather than the quantity of 
air per ton of metal. In that way one would 
dispose of some of the anomalies which arose in 
connection with the quantity of air admitted to 
a cupola. The correct method was to arrive at 
the quantity of air, and then to put in the tuyeres 
to suit, but he was afraid that in some cupolas 
the tuyeres were put in in a more or less hap- 
hazard way, and the air admitted depended upon 
the capacity of the tuyeres and pressure of blast. 
It was better to measure air by weight than by 
volume, but measurement by volume was much 
simpler in practice. In measuring by volume 
one did introduce inaccuracies, unless there were 
corrections not only for variations in the height 
of the barometer and in temperature, but also 
in humidity. The difference in the condition of 
air as between a frosty day and a warm day was 
very important; one was putting in a different 
weight of air on a frosty day, with each revolu- 
tion of the blower, than on a warm day, so that 
there was a different concentration in the melting 
zone. All these factors had to be considered, 
and until we got down more to the fundamentals 
of these important points we should not make the 
cupola the exact instrument which we all desired. 

He had used with much success a modified Pitot 
tube instrument, which being simple to use and 
instal, was also sufficiently robust for every-day 
foundry use. 
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THE FOUNDRY 


Where Cupola Exhibits Maximum Temperature. 


Mr. Coiin Gresty (Newcastle) said he was glad 
that Mr. Campion had raised the question of 
humidity. Practically all foundrymen were aware 
that cupolas worked differently on wet and dry 
days, although apparently all other conditions 
were exactly similar, and he would be glad if 
Mr. Wilson could quote actual experiences in 
this connection. Discussing Fig. 2 in Mr. Wilson’s 
Paper, showing the temperatures of the gases at 
different heights in the two cupolas, he said that 
from the curve as drawn it would appear that 
the highest temperature was at the tuyere level. 
He had never actually and seriously tried to take 
cupola temperatures at, say, the melting zone, 
but was it to be assumed from the curve that 
Mr. Wilson considered that the highest tempera- 
ture in the cupola was at the tuyere level, and 
that there should not be a peak in the curve 
hetween the readings at 4 ft. up and those at the 
tuyere level? He mentioned the point because 
the curve was one which was likely to go into 
history as a record of actual temperatures in 
the cupola. With regard to the absence’ of 
expansion, which Mr. Wilson had attributed to 
low volume, he said that, with Mr. Shaw, he did 
not believe for a moment that the simple melting 
of the iron with a much lower volume was going 
to remove what was one of the fundamental pro- 
perties of cast iron, namely, expansion almost 
immediately after solidification. Referring to 
Fig. 14, he confessed that he was surprised at 
the wonderful regularity of the pressure and the 
volume. He presumed that the cupola was run 
at a constant volume, and he would have expected 
a considerable change in the pressure during the 
last half-hour of the blow, and also some variations 
in the pressure during the course of such a long 
run. 

Reliability of Measuring Apparatus. 


A Member, dealing with Mr. Wilson’s Paper, 
asked what was the shape and number of the 
tuyeres used in the furnaces, and also what was 
the height of the bed above the top of the tuyeres 
before charging proceeded. Those who were 
handling cupolas melting large quantities of metal 
were always endeavouring to attain, as far as 
possible, standard conditions, although there were 
difficulties in that connection, and the proposal 
to use blast gauges measuring both volume and 
pressure was a step in the right direction. It 
had to be borne in mind that founding conditions 
were very difficult, very dirty, and not particu- 
larly suitable for the regular operation of delicate 
instruments, and he asked Mr. Wilson whether 
the instrument he had referred to would stand 
rough usage. If Mr. Wilson could give an 
assurance that the instrument to which he had 
referred could be so used, he was satisfied that 
a considerable advance had been made. 

Mr. V. C. Facuxner (Past-President) exhibited 
a diagram handed to him by Professor Piwo- 
warsky, which showed that if the amount of 
blast put into a cupola were — progressively 
inereased from 5,000 to 20,000 cub. ft. per min., 
the temperature would go up in a straight line 
form. and that the tensile strength of the metal 
would go up parallel with it, ranging from, say, 
6 tons per sq. in. at something like 1,000 or 
1,100 deg., up to 14 tons at 20,000 cub. ft. per 
min. Professor Piwowarsky had pointed out that 
the average cupola was incapable of introducing 
20,000 cub. ft. per min., but that with suitable 
modifications that amount could be admitted, 


and a hotter stronger metal could be 
produced, 
Me. J. KE. Fruerener (Consultant, B.C.1-R.A.), 


speaking on behalf of Mr. MacKenzie, said that if 
the members, in discussing the Paper, would take 
notice of the kind of work which Mr, MacKenzie 
had done generally—and it had been of a most 
valuable character—they would find that he had 
put an immense array of figures betore them, 
representing various types of practice, and had put 
them forward generally, without reserve, in order 
that they might be studied. In this particular case 
he had done the same thing. Those who had tried 
to melt all-steel charges knew that it was very 
difficult to do without modifications in blast- 
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pressure, and so on. ‘Those modifications, in a 
small cupola, under such circumstances as those 
ebtaining in this case, had to be so small that one 
could scarcely record them. Emphasising the 
value of Table Il, he said that if the younger and 
more scientific members who were taking an active 
interest in the technical side of the subject would 
study that Table and the Paper very critically 
they would find there some very valuable informa- 
tion. Mr. MacKenzie had brought forward a sub- 
ject which had not been sufficiently touched upon 
in the Institute’s Proceedings, it was the char- 
acter of the coke which influenced melting condi- 
tions, and Mr. MacKenzie had given information 
which would enable one to follow up this subject 
very advantageously by examining domestic condi- 
tions, the cokes used, and the results obtained. It 
was recognised in every foundry where any notice 
was taken of cupola conditions that variations in 
the coke produced important variations in the 
melting results, and we were not yet quite certain 
whether the trouble was in the air supply, or the 
texture of the coke, or in the combination of quite 
a number of circumstances, depending largely on 
the rate at which the metal was running through 
the coke in the coke bed. That was a condition 
which required a good deal of examination. He 
did not wish to criticise any of the points in Mr. 
Mackenzie’s Paper, because he believed it was 
written primarily so that it might be read care- 
fully and critically, and so that one might form 
one’s own opinion upon it from actual practice. 
Inasmuch as it dealt with the melting of all-steel 
charges, a subject on which there was very little 
information available, it furnished a basis for a 
great deal of useful study. 


Cleanliness an Essential. 


Discussing Mr. Wilson’s Paper, he congratulated 
the author upon having obtained such uniformly 
regular result with a cupola working under 
what might be called good standard conditions, 
with regular metal supplies, and, he gathered, 
almost regular coke supplies. It must be borne 
in mind, however, that the author was dealing 
with one class of metal—a fairly high-phosphorus 
iron—and under very favourable cupola condi- 
tions, so that one could get good results without 
a great deal of difficulty; it was in the production 
of higher-class irons that the difficulties and the 
variations arose. The same cupola did not function 
equally efficiently when melting an iron with 1.5 
per cent. silicon and a very low phosphorus con- 
tent as when melting high-phosphorus irons, but, 
at the same time, it was a great advantage to have 
a Paper of this description, showing what could 
be done under regular conditions with a well- 
designed cupola. Referring to coke ratios, which, 
after all, was a question of the carbon in the 
coke; again, air ratios were really a question of 
oxygen per lb. of carbon turned into CO, finally, 
and it was upon the regulation of that that every- 
thing depended. He hoped foundrymen would 
bear in mind the value of being able to co-relate 
pressure and volume, and that the instrument Mr. 
Wilson had brought forward was really the reliable 
instrument that was so much needed in the 
foundry. The importance of cleanliness of plants 
in connection with which such instruments were 
used was of importance. He knew of blast-furnace 
plants which were kept wonderfully clean and in 
perfect good order, but he would not like to men- 
tion the percentage of foundries in which such 
conditions prevailed. Foundrymen could not ex- 
pect to get such results as Mr. Wilson had referred 
to unless they began to mend their ways, cleaned 
things around the cupola, and made the atmo 
sphere and surroundings good enough to warrant 
the use of a modern instrument. 

Dr. Mavrice L. Becker, referring to Mr. 
MacKenzie’s Paper, confessed to a lack of know- 
ledge concerning the relative merits and charac- 
teristics of the various American cokes mentioned 
in it. In order to make comparisons it was im- 
portant that the measurable properties of the 
materials should be stated. To a certain extent 
this information had been given in the Paper, but 
there seemed to be very little connection between 
anv reported property and the total carbon increase 
in the metal tapped. A test which did not appear 
to be reported was that for reactivity or combusti- 
bility. This test was quite well known, and the 
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values obtained by it would be extremely useful 
in studying the relative effects of these various 
cokes in the cupola. Rather more data as to the 
rate of melting with each charge would also be 
useful, if the author were able to include it. The 
results plotted in Fig. 1 were of particular 
interest, and showed very clearly the importance 
of coke control where it was desired to limit as 
much as_ possible the carbon pick-up during 
melting. 

Mr. A. Locan said they would all be in agree- 
ment with the statement in Mr. Wilson’s Paper 
that inefficient working had a serious effect on 
certain elements in the iron during the melting 
operation, and that silicon and manganese might 
be considerably reduced due to excessive oxidation, 
A further statement following that, however, to 
the effect that absorption of detrimental gases 
affected the temperature and fluidity of the molten 
metal, also its physical and mechanical properties, 
was rather a bold one. He asked whether Mr. 
Wilson had carried out any work on that point, 
what were the detrimental gases, and to what 
extent were they absorbed. 


Coke Ratios Melting Capacity. 

Mr. Ben Hirp asked Mr, Wilson to explain more 
fully his statement that in a 4 ft. 6 in. diameter 
cupola with a coke consumption of 8 per cent. 
the melting capacity would be 12.78 tons per hour ; 
that if the coke ratio were 1:10, or 10 per cent., 
the melting rate would be 10.2 tons per hour; so 
that the higher the coke to iron ratio the greater 
the melting capacity of the cupola per hour. 

Mr. Horace J. Youne, in a written communica. 
tion of Mr, Wilson’s Paper, said that most ordi- 
nary foundries in this country could save coke and 
iron, but in his experience it could not be done by 
the installation of an intricate apparatus. More- 
over, no apparatus was better or cheaper than a 
simple pressure gauge—home-made if possible— 
and a Pitot tube properly installed. These, in the 
hands of somebody who knew how a cupola worked, 
were all sufficient, and no instrument in any other 
hands was much good at all. He could not agree 
that the expansion of any one iron could be 
reduced from 0.06 to 0.015 in. by reduction of the 
blast. There must be more than one factor 
operating to account for it, and it was not due 
to the blast alone. If one worked a cupola at a 
certain pressure, the coke bed must be made to 
suit that pressure; if one worked it at a certain 
volume, the coke charges must be made to suit 
that volume. Given these obvious rules of work- 
ing, he did not believe that the metal would be 
affected hardly at all by either volume or pressure 
within reasonable limits. The greatest mystery 
about cupola practice was the mystery made about 
it; if it were as intricate as was suggested, half 
the cupolas in the country would not make cast- 
ings, but they did produce them, and all that was 
necessary was to introduce a little economy for 
ordinary foundries and a little science for those 
on special work. 


Some Interesting Experiments. 


Mr. R. A. Morr (Sheffield University) wrote 
that it may be of interest to foundrymen to know 
that experiments are being carried out at Shef- 
field University to study the manner of burning 
of metallurgical cokes under standardised condi- 
tions. The experiments are performed in a small 
cupola of 1 sq. ft. grate area, to which the air 
(which is measured by means of a Venturi meter) 
is blown in at the bottom. Gas samples are taken 
at each 1} in. interval above the grate level, and 
the temperatures are noted at the same points by 
means of a disappearing type of optical pyrometer. 
By using specified rates of air supply with mea- 
sured weights (and sizes) of coke, it is possible 
to compare for different cokes, the distance from 
the grate at which the oxygen of the blast dis- 
appears (reactivity with air), and also the extent 
of the reduction of the CO, to CO in the higher 
levels of the furnace (reactivity with CO,), as well 
as the temperatures developed. It is hoped that 
by the use of cokes of known cupola performances 
in such experiments, the significance of ‘‘ com- 
bustibility ’’ and ‘‘ reactivity’’ of coke may be 
made clearer. Further tests are carried out to 
measure the resistance of coke to breakage by 
impact or dropping (the shatter test), and by 


attrition (abrasion tests), and the porous struc- 
ture of coke is studied by Rose’s method. 


Structure of Coke and Combustibility. 

Mr. F. Hupson, discussing Mr. MacKenzie’s 
Paper, emphasised that the question of the pro- 
perties of coke was of vast importance to the 
foundry industry, and said that the trend of 
modern progress lay in rigid specifications. He 
was disappointed that the author had omitted to 
give the volume of blast employed in his experi- 
ments, together with actual temperature deter- 
minations of the resulting metal in Table I, for 
the various cokes tested. These would have been 
well worth studying in conjunction with the text 
of the Paper. Mr. A. Thau, the Superintendent 
of the Dueben Coke Plant, at Halle, Germany, 
had published an excellent series of articles in 
‘Chemical and Metallurgical Engineering,” 
dated February 11, February 25, and March 3, 
1924, regarding the formation, structure and com- 
hustibility of coke. He had pointed out that the 
combustibility and reactivity of coke depended 
upon its surface structure as well as its general 
physical structure, and, as proof, he had given 
some very excellent photographs. He had _illus- 
trated a specimen of sponge coke which, on an 
ordinary grate, had behaved like firebrick, and a 
seemingly dense coke which had behaved in an 
exactly opposite manner; the latter coke was made 
by the low-temperature carbonisation process. 
Coke produced by a modification of the low- 
temperature carbonisation process had given a 
combustibility exceeding that of the best beehive 
or bye-product brands, but the structure by frac- 
ture did not appear to have an open texture at 
all; it looked almost like black granite, and the 
largest of its cells could be discovered only with 
a strong magnifying glass. As yet, of course, this 
material was not suitable for cupola melting con- 
ditions, but he mentioned it in order further to 
illustrate that the structure of a coke alone did 
not seem a reliable index even when considered 
with chemical analysis as to the reactivity of coke. 
This should be borne in mind when considering 
suitable coke tests whereby the equilibrium point 
for any particular coke could be determined, as 
shown by Mr. MacKenzie. In conclusion, Mr. 
Hudson said that his personal work in the melt- 
ing of all-steel charges gave results which were in 
agreement with those obtained by Mr. MacKenzie. 

With regard to the suggestion in Mr. Wilson’s 
Paper as to slagging every two hours, he said 
that many firms in this country and abroad had 
an open slag hole all the time, and he would like 
to know what was the effect of the leakage of air 
through the slag hole upon the position and shape 
of the melting zone. 


THE AUTHOR’S REPLY. 

Before replying to the points raised in the dis- 
cussion on this Paper, Mr. Wilson pointed out 
that he had tried to make it as practical as 
possible, for the reason that quite a number of 
foundrymen who were keen on_ bringing their 
plant up to a high state of efficiency, desired to 
have results based on actual practice rather than 
too much theory. The average man asked for 
something which would help him to produce better 
and cheaper castings. 

Replying to Mr. Shaw, Mr. Wilson stated, with 
regard to the test mentioned at the bottom of 
page 4 of the Paper, that the pressures were taken 
directly after the cupola was blown in. Special 
arrangements were made to allow for the tubes 
to descend with the charge, but it was only 
possible to continue this test for a period of 
fifteen minutes, due to the flexible connecting 
tubes burning after that time. 

Referring to the tests in which varying volumes 
were used, several tests not published in the Paper 
had been made for a long period with different 
volumes, but the object of taking this particular 
test on one day was to ensure that the conditions 
remained the same. The cupola was not blown 
down at each change of volume. The volumes 
were changed at intervals of one hour. 

He had already explained in the Paper the 
periods at which the various samples were taken, 
and particular care was taken to keep the condi- 
tion of the cupola and the height of the bed, etc., 
as near constant as possible. 
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With reference to the expansion points, as 
shown in the diagram, on bars obtained from iron 
east in chills melted at varying volumes, the 
chilled mould in which these bars were cast was 
water cooled, with an arrangement for maintain- 
ing a constant temperature at the time of casting. 

Replying to Mr. Cook, he expressed the view 
that, although it was well known that the per- 
centage of oxygen in the air varied under 
different climatic conditions, the measurement of 
air by weight instead of volume would be a 
complicated arrangement. The measurement of 
air by weight was an excellent method, but he 
was afraid that under ordinary foundry condi- 
tions this was impracticable. 


Wilson Blast Meter is Standardised. 


The instrument referred to in the Paper is 
specially designed to withstand the conditions 
usually found round and about a cupola. In 
other words, it is not affected by dust and grit 
contained in the air. As to the accuracy of the 
instrument, he said that each instrument was 
calibrated with a Pitot tube under standard 
conditions. 

He agreed with Mr. Campion that the quan- 
tity of air should be referred to in terms of 
Coke Consumed,’’ and not ‘‘ Per ton of Iron 
Melted.’’ It is obvious that this is more correct, 
as the coke ratio varies considerably, and for 
this reason the formule referred to in the Paper 
are based on, not only the amount of coke, but 
also their carbon content. 

Replying to Mr. Gresty’s remarks as to the 
temperature of gases at varying heights, as shown 
in Fig. 2, he said the temperature was taken at 
the tuyere level at a point a few inches inside 
the cupola. He believed that the maximum tem- 
perature was not obtained at this point. It would 
naturally be greater at the melting zone, but it 
would be very difficult to obtain the temperature 
at that point, so that undoubtedly the curve as 
shown in Fig. 2 would have a kink in it at some 
point above the tuyere level. 

The object of this test was not to obtain the 
maximum temperature at the melting zone, but 
to show the variation in temperature due to the 
height of the cupola. In other words, to prove 
that in the case of cupolas with a charging door 
too low, the loss in sensible heat was more exces- 
sive than in the case of higher cupolas. 

With regard to the increased expansion obtained 
on bars cast from iron melted with a high blast, 
a large number of experiments made in course of 
investigations in connection with casting in per- 
manent moulds prove that a higher expansion is 
obtained with oxidised iron. Referring to 
Fig. 14, the regularity of the pressure and volume 
curve proved that the cupola was working effi- 
ciently, the tuyeres remaining clean throughout 
the melt. 


Tuyere Details. 


Replying to Mr. Hudson, it is found that with 
an open slag hole and continuous slagging, there 
is slight reduction in temperature, and also a 
higher percentage of iron shot in the slag. 
Replying to another member with regard to the 
shape and number of tuyeres used in the cupola, 
he said that in the particular cupola referred to 
in the Paper the number of tuyeres used was 
eight. These were oval in shape, and the tuyere 
area was 18 per cent. of the cross sectional area 
at the melting zone. The height of the coke bed 
above the upper tuyere was 18 in. 

He agreed with Mr. Fletcher that with iron 
having a high phosphorus content one _ could 
work with a lower coke consumption, but with a 
cupola properly constructed, with means of regu- 
lating the blast supplies, this could efficiently 
deal with the production of high-class irons with- 
out any difficulty. In the latter case it is more 
important to have some method of blast control 
than when using common irons. 

With regard to detrimental gases, mentioned 
by Mr. Logan, it is well known that molten metal 
can contain in varying degrees—oxygen, hydro- 
gen, nitrogen, carbon monoxide and _ carbon 
dioxide. An excess of any of these gases produces 
unsound castings and affects the physical strength 


THE FOUNDRY TRADE JOURNAL. 97 


of the metal. Castings produced from hot metal 
are less liable to be affected by absorbed gases 
than are castings produced from cold sluggish 
metal. 


Factors Governing Melting Rates. 


Replying to Mr. Hird’s question with regard to 
increasing the output of the cupola by increasing 
the coke ratio, he said that what he meant to 
convey was that the lower the percentage of coke, 
or the higher the ratio of iron to coke, the greater 
the melting rate. 

With regard to Mr. Young’s written communi. 
cation stating that a Pitot tube was all that was 
necessary, Mr. Wilson pointed out that, taking 
into consideration the collection of dust under 
ordinary working conditions, this must affect the 
reading of the Pitot tube, and unless these tubes 
were kept clean the results must be unreliable. 

With regard to the expansion of the iron 
referred to, the object of quoting these figures was 
to show that this condition can arise where iron 
is highly oxidised, producing a great expansion. 
The particular case mentioned by him was not 
obtained within reasonable limits, but was only 
given to show the possible results under very 
abnormal conditions. The figures given were 
not obtained in this country, but in a cupola 
abroad where very high blast was used. 


Correspondence. 


(We accept no responsibility for the statements made 
or the opinions expressed by our correspondents. } 


A Query from Madeira. 
To the Editor of Tuk Founpry Trape Journav. 


S1r,—I shall be greatly obliged if you will kindly 
assist me with your advice upon one or two pro- 
blems in connection with foundry work which are 
unfortunately outside my experience. 

I am _ having a very large proportion of 
‘* wasters,’’ as much as 30 per cent. on some occa- 
sions, in casting pots,* and I think that the 
trouble is in the mixture and brand of pig-iron. 
I have experimented with all the types of pig 
available here and have not succeeded in making 
a very great difference. Before ordering fresh 
supplies I feel that I should like an expert opinion, 
and if you would be kind enough to advise me of 
the best and most economical brand of pig-iron, 
together with the proportions of scrap, I should 
be greatly indebted to you. I assume that this 
mixture will be suitable for casting the stove 
plates and bedstead stocks. The stocks are cast 
in chills on to wrought iron tubes. I am using a 
hand-ramming moulding machine, of German 
origin, for the pots. 

We are the only foundry in Madeira and are 
fairly well equipped, but it is a vastly different 
proposition running a works here from what it is 
at home. There are only five other engineers 
here, mostly power station men, and none with 
foundry experience. The workmen are very slow 
and extremely conservative, making use of the 
most primitive methods, and try as one may it 
is difficult to change them. We manufacture 
everything from frying pans to a sugar mill, and 
the variety of work: for such a small place is 
astounding. The great difficulty is transport, and 
I have just come in from a five-hour jaunt in the 
saddle, where we are erecting a water turbine, 
and to-morrow I have a voyage to a neighbouring 
island, where I am erecting the plant for a cement 
works; and laying in an open boat for anything 
up to 26 hours is no pic-nic. However, I like the 
life and much prefer it to the troublous times 
I used to have at home. If any of the members of 
the Institute of British Foundrymen ever happen 
to be in Madeira I shall be pleased to meet them 
and give them as good a time as it is possible 
here. Thanking you in advance and _ assuring 
you that any help you can give me in this matter 
will be greatly appreciated.—Yours, etc., 

Jas. H. Quicker. 

The Madeira Supply Co., L. da. 

Rua da Ponte de S. Lazaro No. 4 


* Thin cooking cauldrons with three legs and two handles cast 
on vertically.—Editor. 
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Trade Talk. 


THe Fourtn Conrerence of the Association of 
Special Libraries and Information Bureaux is to be 
held at Trinity College. Cambridge, during the week- 
end, September 23-26, 1927. 

Tuomas SmitH & Sons (Ropiey), Liuirep, Steam 
and Electric Crane Works, Rodley, near Leeds, have 
received an order from Sir John Jackson, Limited, 
Westminster, S.W.1, for seventeen 5-ton locomotive 
steam cranes for their contract for the Nag Hammadi 
Barrage, Egypt. 

A STRIKE HAS oOccURRED at Gilbertson’s works at 
Pontardawe of 100 men who have declined to accept a 
settlement arranged by the Committee of the Joint 
Industrial Council. The strike is over the interpre- 
tation of an agreement arrived at by a mutual and 
central committee in regard to teemers. 

THE FIRST OF THE SEVEN SECTIONS of the 50,000 tons 
floating dock, which is beirg built to the order of tne 
British Admiralty for the new naval base at Singapore 
by Swan, Hunter & Wigham Richardson, Limited, at 
their Wallsend Shipyard, was successfully launched. 
Two other sections will be launched within the next 
few days. ° 

Dowptncs’ Macurine Toor Company, Limtiep, have 
removed their registered offices from Bush House, 
Aldwych, London, W.C.2 to 38, Albert Embankment, 
Vauxhall, London, S.E.11. The management of the 
company’s Zeiss department is now centred at Empire 
House, Great Charles Street, Birmingham, under the 
title of the Birmingham Bureau of Standards and 
Measurement. 

Mr. Watson Stack presided at the half-yearly 
meeting of the Royal Metal Trades’ Pension and 
Benevolent Society, held at the offices, 195, Upper 
Thames Street, London, E.C.4, on Wednesday, 
July 13. At the election which followed, the one 
hundred and forty-seventh since the establishment of 
the Society, ten men and four women were admitted 
as pensioners. 

Porr or Lonpon Avruority has announced a 
cut in dock charges in the hope of encouraging trade. 
The Authority states that it has decided to make, on 
and after August 1, a reduction of 10 per cent. instead 
of 74 per cent. as at present, in the following charges : 
On shipping: Dock dues and additional rent. Dis- 
charging and extra charges. On goods (other than 
frozen’ meat, butter and cleese in cold storage) : Im- 
ports: Landing and extra charges, other than rent. 
Exports : Charges, other than rent. 

Joun THompson Water Tuse Borers, LrMiten, 
Imperial House, Kingsway, London, W.C.2, have 
received a contract for one of their vertical straight- 
tube “ Alpha *’-type water tube boilers, complete with 
steam and water fittings, suitable for a daily working 
pressure of 190 Ibs. per sq. inch, together with super- 
heater and special firegrate for burning wattle logs, 
sawdust and waste chippings, for the Greytown Munici- 
pality, Natal, South Africa. Two of the company’s 
“ Beta ’’-type boilers of a daily working pressure of 
120 lbs. per sq. inch are to be installed at the Dock 
Sud, Buenos Aires. 

FoLLOWING ON THEIR recent purchases of Eastwood, 
Swingler’s Works, Derby, and Crowley’s Foundries, 
Sheffield, Thos. W.. Ward, Limited, of Sheffield, have 
acquired Ainsworth’s linen thread mills at Cleator, 
near Whitehaven. The purchase includes freehold 
works, etc., with extensive acreage and water power. 
Dismantling is to commence at once, and the sub- 
stantially-built works and water power will probably 
be utilised for some other industry. The firm have 
also purchased the cruiser ‘‘ Glasgow,’? which was 
engaged with Admiral Craddock’s fleet in the fight 
off Coronel, and took part in the Falkland Islands 
battle. The ex-R.M.S. ‘ Ortega,’’ which was in com- 
mission a few years ago, has also been purchased. 
Other purchases of vessels include the two monitors, 
** Abercrombie and ‘‘ Havelock,’” each having a 
length of 320 feet and over 5,000 tons displacement. 

Tue Norra British Atumintum Company have 
recently placed an order with the English Electric 
Company for the generating plant for their new works 
at Lochaber, near Fort William. The order comprises 
five Impulse water turbines of the double-jet type, 
driving direct-current generators, which will supply 
current to the aluminium furnaces. Each turbine will 
develop a normal output of 9.000 h.p. under a head of 
720 ft., and will run at a speed of 250 r.p.m. Two 
3,000-kw. generators in tandem will be driven by each 
turbine, the complete unit having, therefore, a capacity 
of 6,000 kw., and a direct-coupled exciter will be 
mounted on the same shaft. The necessary switchgear 
in the main field and exciter circuits will be provided 
by the same firm. It is of interest to note that the 
British Aluminium Company already have eleven 
2,000-kw. direct-current tandem generators of the 
English Electric Company’s manufacture at their 
Kinlochleven power-house, and these have been in 
service for nearly twenty years. 


Contracts Open. 


Chelmsford, August 8.—Two oil engines and two 
sewage-type centrifugal pumps, each 250 gallons per 
minute capacity, etc., for the Rural District Council. 
Mr. J. Dewhirst, engineer, Council Offices, Waterloo 
Lane, Chelmsford. (Fee, £1, returnable.) 

Dublin, July 30.—(1) A high-pressure plunger valve 
of the Larner-Johnson type; and (2) a water meter of 
the Venturi type, for the Commissioners. The City 
Engineer, 28, Castle Street, Dublin. 

Dublin, August 1.—Brass fittings, pendants and 
brackets, flexible tube, etc., for 12 months, for Alliance 
and Dublin Consumers’ Gas Company. Mr. H. F. 
Cotton, distribution engineer, Distribution Department, 
10, Hawkins Street, Dublin. 

Edinburgh, August 22.—(86) Section (1) high- 
pressure steam and water pipes; (2) low-pressure 
steam and water pipes; (3) circulating water pipes; 
(4) flue dust extraction plant; (5) (a) high-pressure 
steam and water valves, (b) low-pressure water valves, 
for the Town Council. Mr. E. Seddon, engineer and 
manager, Electricity Department, Dewar Place, Edin- 
burgh. (Fee, £2 2s.; additional copy, 10s. 6d., 
returnable. ) 

Glasgow, August 8.—A grab hopper dredger, for the 
Clyde Navigation Trustees. Mr. D. Fife, mechanical 
engineer, 16, Robertson Street, Glasgow. (Fee £2 2s., 
returnable. ) 

Johannesburg, August 25.—Two 20-ton electrically- 
driven overhead travelling cranes for the South 
African Railways and Harbours. The Department of 
Overseas Trade, 35, Old Queen Street, §.W.1. 
(reference A.X. 4,906). 

Johannesburg, September 1.—One hand-operated 
travelling crane and extension of the existing crane 
track for the Rand Water Board. The Department 
of Overseas Trade, 35, Old Queen Street, S.W.1 
(reference A.X. 4,907). 

Johannesburg, September 6.—(300) 33,700 ft. of 
22-in. and 33,000 ft. of 24-in. internal diam. steel 
pipe, together with a quantity of sluice, reflux and 
air valves, bends, tail pieces, scour valves, branches, 
double-acting air valves with stop valve combined and 
saddle complete, and steel reducing piece, for the 
Rand Water Board. The Department of Overseas 
Trade, 35, Old Queen Street. S.W.1. (Ref. A.X. 
4,894. ) 

Melbourne, August 31.—One 5-ton electric transporter 
(three-motor type), for the Victorian Government Rail- 
ways Commissioners. The Department of Overseas 
Trade, 35, Old Queen Street, S.W.1. (Ref. A.X. 
4,866. ) 

Melbourne, November 14.—One 40-ton nominal 
capacity, single-crab, three-motor type, electrically- 
operated travelling crane, for the State Electricity 
Commission of Victoria. The Department of Overseas 
Trade, 35, Old Queen Street, S.W.1. (Ref. A.X. 
4,869. ) 

Melbourne, November 21.—Five centrifugal feed 
pumps, for the State Electricity Commission of Vic- 
toria. The Department of Overseas Trade, 35, Old 
Queen Street, S.W.1. (Ref. A.X. 4,878.) 

Newark-on-Trent, August 6.—1,120 lineal yards of 
2-in. diam. cast-iron mains, irregulars, valves, etc., 
for the Claypole Rural District Council. Mr. T. W. 
Mawer, engineer and surveyor, Brant Broughton, 
Lincoln. 

Wellington, N.Z., September 25.—One 15-ton over- 
head travelling electrically operated double girder 
crane, for the New Zealand Public Works Depart- 
ment. The Department of Overseas Trade, 35, Old 
Queen Street, S.W.1. (Ref. A.X. 4,849.) 

Whitchurch, August 1.—2} miles of 6-in., 4-in. and 
3-in. cast-iron water mains, together with sluice valves, 
etc., for the Rural District Council. Mr. W. C. 
Easdale, engineer, 1. Victoria Street, Westminster, 
§.W.1. (Fee £5 (cheque only), returnable.) 


New Companies. 


Atlas Crucible Company, Limited, 116, Hope Street, 
Glasgow.—Capital £1,000 in £1 shares. 

London Metal & Refining Company, Limited, FE!m 
Tree Works, Danbenev Road, Clapton Park, E.5.— 
Capital £3.000 in £1 shares. Directors: M. C. 
Engers and L. Marks. 

John Thornewill & Son, Limited.—Capital £2,000 in 
£1 shares, to acquire business of iron, steel and general 
merchants and factors carried on by E. P. W. Davis, 
E. J. Plimsoll and E. C. Rees at Burton-on-Trent, 
Stafford, as John Thornewill & Son. 
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“SERVICE <> FIRST” 


THERE 
FOUNDRYMAN 
THE COUNTRY 


t= A sample cwt. 30/- nett, Carriage Paid “We 


who has not, at times, felt the need of a 

handy supply of a fire-resisting cement 

which he could wet up and use for fixing 

a brick in its place, or filling a crack 
or mending a worn place 


KNOWING 


that it would quickly set hard like . 
Portland Cement, and set only the 
harder both before and after the 
application of the most intense heat. 


SUCH A CEMENT IS 


“PYROLYTE” 


a fine dry powder, packed in a drum— 
air and watertight. Please ask for booklet. 


SOLE MAKERS :— 


THE GENERAL REFRACTORIES Co., Ltd. 


SHEFFIELD. 


Phone: 22133 (3 lines). 


9 
. 
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IRON AND STEEL MARKETS. 


Pig-iron. 

MIDDLESBROUGH.—As usually experienced at 
this period of the year, buying in the Cleveland iron 
market is curtailed within very moderate limits, and 
the business transacted at the moment is_ confined 
mainly to supplies for immediate requirements. In 
view of the approach of the summer holidays, which 
practically extend throughout August, any change in 
the existing conditions in the industry can hardly be 
expected, and as Tees-side ironmasters adhere reso- 
lutely in their attitude of maintaining prices at the 
present high levels, there is unlikely to be any 
marked improvement in the general position before 
the opening of the autumn season. Meanwhile prices 
remain fixed at previous rates, as follow:—No. 1 
Cleveland foundry iron, 72s. 6d. per ton; No. 3 Cleve- 
land G.M.B., 70s.; No. 4 foundry, 69s.; No. 4 forge, 
68s. 6d. per ton, f.o.b. or f.o.t. 

In the Tees-side hematite section the bulk of the 
business recorded is on shipment account, the home 
demand showing no signs of expansion, and though 
East Coast mixed numbers are now quoted down to 
76s. and No. 1 to 76s. 6d. per ton, it is probable 
that both these figures could be shaded. 


Metals. 


Copper.—After an extended period of inactivity in 
the base metal market, it is quite a novel exper:. 
ence to note recently a distinct return to more confi- 
dent conditions as recorded last week in standard 
copper, in which consumers were reported to be 
taking increased interest, and prices evidenced a 
steady upward movement. This has apparently been 
reone influenced by support encouraged by rather 
firmer American cable advices, indicating a higher 
range of quotations. The trade demand on _ the 
Atlantic side is also reported to have improved. 

Official closing prices of standard copper have been 
as follow :— 

Cash : Thursday, £55 11s. 3d. to £55 12s. 6d.; Fri- 
day, £55 10s. to £55 11s. 3d.; Monday, £55 18s. 9d 
to £56; Tuesday, £55 13s. 9d. to £55 16s. 3d. ; Wednes- 
day, £55 10s. to £55 11s. 3d. 


Three Months: Thursday, £55 16s. 3d. to 
£55 17s. 6d.; Friday, £55 15s. to £55 16s. 3d.; Mon- 
day, £56 5s. to £56 6s. 3d.; Tuesday, £55 17s. 6d. to 
£55 18s. 9d.; Wednesday, £55 15s. to £55 16s. 3d. 

Tin.—Fluctuations in standard tin values, especially 
as applying to cash and near transactions, have now 
become almost a recognised feature of this particu- 
lar market, and last week’s movements were no 
exception to the rule. The close, however, was on 
a firmer basis, giving presumptive evidence of a 
steadier tendency, with an advance of about £2 on 
the week, while the premium at that time had been 
brought down to about £5 17s. 6d., so that the rather 
artificial conditions which prevailed until the begin- 
ning of July have been effectively remedied. 

— closing prices of standard tin have been as 
under :— 

Cash: Thursday, £288 10s. to £288 15s., Friday, 
£287 10s. to £287 12s. 6d.; Monday, £288 10s. to 
£288 12s. 6d.; Tuesday, £289 to £289 15s.; Wednes- 
day, £288 10s. to £288 15s. 

Three Months : Thursday, £283 to £283 5s. : Friday, 
£281 15s. to £281 17s. 6d.; Monday, £282 17s. 6d. to 
£283 2s. 6d.; Tuesday, £283 to £283 5s.; Wednesday, 
£283 1s. 6d. to £283 7s. 6d. 


Spelter.—The market for this metal has also experi- 
enced a partial recovery of late, tne general con- 
sensus of opinion being that the worst of the depres- 
sion has spent itself. In the opinion of one firm, the 
comparative firmness continues, and metal for July 
delivery being very sparsely offered, it has resulted 
in a further extension of the backwardation. 

The following are the week’s prices :-— 

Ordinary : Thursday, £28 15s. ; Friday. £28 13s. 9d. ; 
Monday, £29 1s. 3d.; Tuesday, £28 17s. 6d.; Wednes- 
day, £29 

Lead.—A revival of consumptive demand in soft 
foreign pig, and the market may be regarded as 
fairly steady in tendency. Opimions are somewhat 
divided as to the tonnage of lead in warehouses here, 
but whatever the quantity is, it is improbable that 
stocks have been increasing lately when the smaller 
arrivals for June are considered, coupled with the 
probability of a similar state of affairs in Julv. 

The week’s prices are appended :— 

Soft foreign (prompt) : ursdav. £24 7s. 6d.; Fri- 
day, £24 7s. 6d.; Monday, £24 8s. 9d.; Tuesday, £24; 
Wednesday, £23 18s. 9d. 


TEAM BY-PRODUCT COKE CO., LTD. 


DUNSTON-on-T YNE 
“TEAM” PATENT COKE 


SPECIAL FOUNDRY QUALITY 


FOR PRICE AND PARTICULARS APPLY TO :— 


ALEXANDER LEITH & CO., 
25, COLLINGWOOD STREET, 
NEWCASTLE-ON-TYNE. 


TYPICAL ANALYSIS (if necessary guaranteed) 
ASH notexceeding 8% 
SULPHUR ,, 0.8% 
VOLATILE , , 1% 
MOISTURE under 1.50% 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 
FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, S:LICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd. 


DEEPCAR, Nr. SHEFFIELD. 


Telegrams: ‘* LOWOOD, DEEPCAR.”’ 
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WHY 


STERLING BOXES 
ARE UNIQUE 


@ The only MOULDING BOX made from SOLID 
ROLLED STEEL. 


@ Produced to any specified limits of accuracy. 
@ Designed for rapid handling on quantity production. 


q Will meet all modern foundry requirements. 


There is no better Moulding Box made and 
there is no other Moulding Box just as good. 


Take no chances. Let your next lot of 
Boxes be STERLINGS. 


STERLING FOUNDRY SPECIALTIES LTD. 
BEDFORD 


London Office: 13, VICTORIA STREET, S.W.1. 
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COPPER. 

£a d. 
Standard cash .. 5510 0 
Three months .. 5515 0 
Electrolytic .. 6015 0 
Tough ee 58 5 0 
Best selected 59 0 0 
Sheets a 84 0 0 
India 69 15 0 
Wire bars - 61 5 0 
Do. August ..61 2 6 
Do. September .. 61 2 6 


H.C. wire rods .. 65 
Off. av. cash, June 54 1 3,5, 
Do. 3 mths. June 54 13 9°, 
Do.,Sttimnt. June 54 1 23 
Do., Electro, June 60 1 1+ 

Do., B.S., June..58 7 6 
Aver. spot price 

copper, June .. 54 1 3} 
Do.,wire bars, June 60 4 7} 


bo 


Solid drawn tubes 

Brazed tubes .. 124d. 

Wire... me 94d. 
BRASS. 

Solid drawn tubes .. 114d, 

Brazed tubes -- 1334 

Reds, drawn .. oo 


Rods, extd. orrlld. .. 74d. 


94d. 
Yellow metal rods ..  7}d. 
Do. 4x 4 Squares.. 8d. 
Do. 4x 3 Sheets .. 


TIN. 


Standard cash .. 288 10 0 
Three months .. 283 1 6 
English . .. 286 10 0 
Bars oe .. 28810 O 
Straite 29510 O 
Australian .. 295 0 0 
Eastern .. 
Banca ‘ 301 0 0 
Off. avr.cash, June 296 2 $ 


Do.,3 mths., June286 10 10 
Do., Sttlmt. June 296 1 2} 
Aver. spot, June 296 2 Ij 


SPELTER. 
Ordinary 29 0 
Remelted -- 2615 0 
Hard... 2215 O 
Eleetro 99.9 .. 3115 0 
English .. 
India... 2412 6 
Zine dust -- 37 0 0 
Zine ashes -- 1010 0 
Off. aver.,June.. 28 12 1,5 
Aver., spot, June 28 11 114 

LEAD. 
Soft ppt. 2318 
English . 25 5 0 


Off. average, June 24 11 104 
Average spot, June 24 8 9 


ZINC SHEET’, &c. 


Zinc sheets, English 36 0 
Do. V.M. ex whf. 34 10 
Rods ee 4 0 
Boiler plates .. 34 0 
Rattery plates .. 33 10 


ANTIMONY. 
Special brands ving. 67 0 0 
Chinese .. 52 0 0 
Crude... -- 3710 O 

QUICKSILVER. 
Quicksilver 

FERRO-ALLOYS AND 

STEEL-MAKING METALS. 


Ferro-silicon— 


25% . 815 0 

45/50% 1210 0 

15% 19 15 0 
Ferro- vanadium— 

35/40%, 14/3 lb. va. 
Perro-molybdenum— 

10/75% . free 5/- Ib. 


Ferro-titanium— 
23/256% carbonless 11}d. 


WEEKLY PRICE CURRENT. 


Ferro-phosphorus, 20/25%, 


£17 15 0 
Ferro-tungsten— 
80/85%, c. fr.. 1/4 Ib. 
Tungsten metal powder— 
98/99%, Ib. 


Ferro-chrome 


2/4% car. .. £33 15 0 
4/6% car. .. £23 15 0 
6/8% car. .. £23 0 0 
8/10% car. .. £22 12 6 


Ferro-chrome— 
Max. 2% car. £36 0 0 
Max. 1% car. £42 0 0 
Max.0.70% car. £54 0 0 


70%, carbonless 1/5 Ib. 
Nickel—99%, 

cubes or pellets .. £170 
Ferro-cobalt .. .. 9/3Ib. 


Aluminium 98/99% .. £105 
Metallic chromium— 
96/98% -- 3/3 1b. 
Ferro-manganese (net)— 
76/80%, loose £12 0 0 
76/80%, packed £13 0 0 
76/80%, export £1115 0 
Metallic manganese— 
94/96%, carbonless 1/10 lb. 
Per ton unless otherwise 
stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% 8. d. 
tungsten 2 6 
Finished bars, 18% 
tungsten 3.0 
Per Ib. net, d/d buyers’ works. 
Extras— 
Rounds and squares 
3in. and over .. 4d. Ib. 
Rounds and squares 
under 4 in. to }in. 3d. Ib. 
Do., under } in. to 


in. oe 1/-lb. 
Flats, } in. x } in. 
to under 1 in. x } in. 3d. Ib. 
Do. under }in. x fin. 1/- lb. 
Bevels of approved 
sizes and sections 64d. Ib. 
Bars cut to length 10%extra. 
Scrap from high-speed 
tool steel— 
Scrap pieces .. 
Turnings and swarf 1d. 
Per lb. net, d/d steel makers’ 


works. 
SCRAP. 
South Wales— £8. d. 
Hvy. steel 3 00 to3 2 6 
Bundled steel 


& shrngs.2 12 6to2 15 0 
Mixed iron & 
steel 215 Oto217 6 
Heavy cast iron 
3 0 Oto3 2 6 
Good machinery for 
foundries 3 2 6to3 5 
Cleveland— 
Heavy steel .. 215 O 
Steel turnings... 2 4 6 
Cast iron borings 2 2 6 
Heavy forge .. 315 0 
Bushelled scrap 3 5 0 
Cast-iron scrap 


3 2 6to3 7 6 
Lancashire— 

Cast-iron scrap «6 

Hvy. wrought... 3 2 6 


Steel turnings.. 2 2 6 
London — Merchants’ buying 
prices delivered yard. 


Copper (clean).. 47 0 0 
Brass (clean) .. 38 0 0O 
Lead om usual 

draft) . 2010 0 
Tea lead - 1710 0 
Zine 18 0 0 
New aluminium 

cuttings 0 6 
Braziery tar 44 0 0 
Gunmetal o 4 0 0 
Holiow pewter 170 0 0 
Shaped black 

pewter -- 130 0 0 


PIG-IRON 
(f.0.t. unless otherwise stated). 
N.E. Coast— 


Foundry No.1 .. 72/6 

Foundry No.3 .. =70/- 

Foundry No.4 .. 69/- 

Forge No. 4 -- 68/6 

Hematite No.1 .. 77/- 

Hematite M/Nos. .. 76/6 
N.W. Coast— 


Hem. M/Nos. d/d Glas. 86/- 
», d/d Birm. -- 93/9 
Midlands— 
Staffs.common* .. 
» No.4forge .. 
» No.3fdry. .. 67/6 
Shrops. basic 
», Cold blast, ord.* 
», roll iron* 
*d/d Birmingham. 
Northants forge 


» fdry.No.3 .. 62/6 
Derbyshire forge... _ 
» fdry. No.3 .. 67/6 
» basic .. oe 
Scotland— 
No. 1 
No. 3 78/- 
Hem M/Nos 80/- 
Sheffield (d/d district) — 
Derby forge -- 67/6 
» fdry. No.3 .. 70/- 
Lines. forge 
», fdry. No. 3 72/6 
E.C. hematite -- 89/- 
W.C. hematite .. 92/6 
Lincs. (at 
Forge No. 4 _ 
Foundry No. 3 _ 
Basic 


Lancashire (d/d eq. Man. 
Derby forge 
tary. .. 75/6 
Northants foundry 
No.3... 
Dalzell, No. 3 105/- ‘to 110/- 
Summerlee, No. 3 95/-tol02/- 
Glengarnock,No.3 95/-tol02/- 
Gartsherrie,No.3 95/- to 102/- 
Monkland, No.3 95/-to 102/- 
Coltness, No. 3 95/- to 102/- 
Shotts, No. 3 95/- to 102/- 


FINISHED IRON & STEEL. 


Usual District deliveries Sor 
iron; delivered consumers’ 
station for steel. 


Iron— €£ 8. d. d. 
Bars (cr.) nom. 

10 5 Otoll 0 0 

Angles .. we 

Tees to 3 united 


ins. .. 
Nut and bolt iron — 


Hoops -- 1410 0 
Marked bars 
(Staffs.) f.o.t... 13 10 0 
Gas strip - 1210 0 
Bolts and nuts . 
jin.x4in. .. 5 0 
Steel— 
Ship plates8 2 6to8 7 6 
Boiler plts. 6 
Chequer pits. .. 10 5 0 
Angles .. T7133 6 
Tees we 
Joists .. 712 6 
Rounds and squares 
3in. to 5hins.. 715 
Rounds under 3 in. 
to gin. (Untested) 8 0 0 


and upwards 
Flats, over 5in. 
wide and up .. 9 2 
Flats, 5in. to lfin. 8 2 
Rails, heavy .. 8 2 
Fishplates -- 1210 
Hoops (Staffs.) .. 10 10 
Black sheets, 24g. 10 12 
Galv. cor. shts,24g.14 0 
Galv. fencing wire 
8g. plain 
Billets, soft 6 10 0 to7 0 
Billets, hard .. 8 2 
Sheet bars 6 
Tin barsd/d  .. 6 0 


Soo 


Per Ib. _ basis. 

Strip 2 

— to 10 w. 8 1 23 

Wire -- L 3 

Rods 
1 8 
1 2 


3 cewt. ‘free. 
10% phos. cop. £40 above B.8. 
15% phos. cop. £50 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. CLirForp & Son, Lurrep. 


NICKEL SILVER, &c. 
per lb. 
Ingots for raising 9d. to 1/3 
Rolled— 
To Qin. wide 1/3tol/9 
To 12in. wide 1/3} to 1/9} 
To 15in. wide 1/3} to 1/94 
To 18in. wide 1/4 to 1/10 
To 2lin. wide 1/4} to 1/103 
To 25in. wide 1/5 to 1/11 


Ingots for spoons 

and forks 9d. to 1/54 
Ingots rolled to 

spoon size .. l/— to 1/8} 
Wire round— 

3/0 to 10G. 1/63 to 2/1} 
with extras according to gauge. 


AMERICAN IRON & STEEL 
At Pittsburgh unless otherwise 

stated. Dols. 
No. 2X foundry, Phila. 21.26 
No. 2 foundry, — 18.00 
No. 2 17.25 
Basic 


Bessemer 20.26 
Malleable oo 38.76 
Grey forge .. 19.26 
Ferro-mang. 80% dja 90.00 
Bess. rails, h’y, at mill 43.00 


O.-h. rails, h’y at mill 43.00 
Bess billets .. -. 33.00 
O.-h. billets .. -- 33.00 
O.-h. sheet bars ee 33.50 
Wire rods... 42.00 
Cents. 
Iron bars, Phila. - 8.8 
Steel bars 
Tank plates .. 1.80 
Beams, etc. 
Skelp, grooved steel.. 1.80 
Skelp, sheared steel 1.80 
Steel hoops .. 2.30 
Sheets, black, No. 24. - $3.00 
Sheets, galv., No. 24 3.85 
Sheets, blue ‘ard 8 9 & 10 2.25 
Wire nails .. 2.50 
Plain wire. 
Barbed wire, galv. oo 8.29 
Tinplate, 1001b. box $5.50 
COKE (at ovens). 
Welsh foundry — 
», furnace .. 
Durham & North. 
» foundry 


furnace 15/6 
Other Districts, foundry 


»» furnace (basis) 12/6 


TINPLATES, 


f.o.b. Bristol Channel ports. 
LC. Cokes, 20x14, box 18/6 


on 28x20, ,,  37/- 

20x 10, ,, 

18}x 14, ,, 

C.W. 20x 14, ,, 17/3 

28 x 20, ,, 

20x10, ,, 

18} x 14, ,, 

Terneplates 28 x 20, — per 
box basis f.o.b. 

SWEDISH IRON. 
Bars,hammered£18/10 to £19/0 


Rolled Ord. £15/5/0 to £15/15 
Nail rods £15 12 6to £16 0 0 
Keg. steel nom. £33 to £35 


Faggot steel nom, £22 to £25 

Blooms, according to quality 

£8 to £12 

Pig-iron £600 to £6100 
all f.o.b. Gothenburg. 
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TUBES AND FITTINGS. Electrolytic saps 
Up to and incl. 6 in. 
614% 45°) July 21 60 10 Oine. 10/- July 21 286 50/- July 21 28 15 0 ine. 
Wate: 624° 9, 22 6010 ONochange 22 285 20/- 13 9 dec 
ater .. 623% 70 25 6015 Oine, 5/- 25 286 
Steam .. 574% .. 35% 26 60 15 
Ww.L 10% extra. 26 60 15 0 No change ” 26 286 0 No change ” 26 28 17 6dec 
8. 8. 8 8. 
July 21 55 11 1/3 July 21 288 10 Oine. 50/- July 21 ONochange July 21 25 15 O ine. 15/- 
22 55 10 22 287 10 0 dec. 20/- » 22 0 22 2515 0 No change 
» 25 6518 8/9 25 288 10 O ine, 20/- » 20 a 
» 26 5513 5/- 26 289 0 0 10/- 26 26 25 5 © dec. 
» 27 55 10 3/9 27 288 10 O dec. 10/- a a » 27 25 5 0 Nochange 
AVERAGE MONTHLY PRICES OF SIEMENS TINPLATE BARS (S. WALES). 
all an {arch April May June Aug. Oct Nov. Dec, average. 
1896] 4 0 0} 4 0 0/318 0 4 147 43 S155 
1897} 410 0/412 9/410 0/4 76/4 70/4 2 6/4 6/4 2 4 2 400/42 614 2 6/4 5 2% 
1898} 4 2 6/4 2 6/4 2 6/4 2 6/410 0/410 0] 4 0} 410 410 410 0/412 6/412 6/4 711 
1899} 415 0/415 0/412 6/412 61415 0] 417 615 016 2 6 5 6 7 7 6/612 6|5 911 
1900/7 2 6/7 7 6/7 7 6/710 7 6/7 7 617 5 017 0 O}7 O O}7 O O}7 O O15 7 61713 
190115 5 0/5 5 0/5 5 01417 61/415 0/5 0015 6] 5 2 5 5 5 2 615 2 6]5 0 5 1104 
1902} 417 6/5 00/5 50/5 50/5 50/5 5 2 417 417 6/415 01/415 0/5 0 7 
1903} 415 0/415 0/415 0/415 01/417 61417 6] 4 6] 415 415 412 6/412 6/4 7 6|414 7 
19044 7 6/4 76/4 76/4 7 6/412 61412 6| 4 6|4 7 47 450/45 0/4 5 O14 7 2 
1905} 4 7 8 9/4 7614 76/4 7 61410 0| 4 6| 4 6 410 0/5 0 0/5 0 8 38 
1906}5 5 5 2 61417 61417 6/5 0 0|5 0} 5 0 5 5 26/5 7 61517 211 
1907/5 17 6/6 0 0/6 00/6 0 0/6 2 6/6 5 5 6 5 517 6/512 6/5 5 0]519 7 
1908} 5 0 0/412 6/412 6/412 6/412 6/411 6] 4 ole 476/410 0/4 8 9/410 0/411 8 
was ele o|4 8 4 0/412 6/413 9/415 0/410 0 
5 2 5 2 5 2 § 2 5 2 5 2 5 5 2 5 5 2 5 2 5 2 5 2 
191115 3 9/5 5 0 5 46/5 11018 0 9 3 0 5 0/418 9/417 6/418 9|5 010 
1912}5 1 3/5 2 6/5 5 015 5 0/510 0]51110] 5 4|515 5 71817 61517 61517 6|511 1 
1913} 517 6/517 61512 6/512 61/5 9 6|5 5 0|5 0} 4 16 4 3/416 3/416.3|411 3/5 5 3 
1914, 411 3/411 3/411 3/411 3]/411 3] 4 31416 3|5 2 61419 6/415 0/415 0| 41311 
19155 4 3/6 5 0/615 5 617 9 4317 7 217 0/7 4 8/7 1103/7 4 01/815 01/012 6/7 7 7 
104/11 14 44/12 7 0 3 18110 7 6 (10 7 6 {10 6 [10 7 6|10 7 6|10 7 6 7 6 7 6 [10 15 118 
7 6 7 7 7 6|10 7 7 10 7 i0 7 6|10 7 07 7 10 7 
1918/10 7 6|10 7 7 6 7 6llo 7 ello 7 7 7 6 {10 7 7 6 
1919]/10 10 6/1112 6|12 5 0 5 011310 0|13 9 44/13 7414 0 O|14 4 2 6/16 3 1/13 7 8 
1920}18 15 0/25 5 0|31 0 0/3015 0(|30 5 0 0 (2 0123 10 0 0 (2015 0/18 5 0 0 |2413 4 
22| 7 7 7 5 7 
193/717 3418 3 6/818 00/9 9 6/9 26/9 2 6/9 2 6/9 10/818 919 0 
19241818 9/818 9/818 9/818 91818 9| 812 6 61811 73811 731812 6|811 3|8 7 6|814 5} 
19258 7 6|8 3 3|717 6 17 6] 616 103} 613 9 91613 546101136 8 0/615 0|6 5 0/7 110 
19266 4 8316 3 83 9 3916 3 9416 4 02 016 5 747 610 
19271 615 01615 0 210 03 610 of 6 7 686 5 6 = 610 6 


JACKS COMPANY, 


WINCHESTER HOUSE, 


19, ST. VINCENT PLACE, 
GLASGOW, 


18, BENNETTS HILL, BIRMINGHAM. 
11, OLD HALL STREET, LIVERPOOL. 
ROYAL BLDS., FISHER ST., SWANSEA. 
FOWLERS BUILDINGS, BOMBAY. 
CLIVE STREET, CALCUTTA. 

20, SECOND LINE BEACH, MADRAS. 
1, HONG KONG ROAD, SHANGHAI. 


PIG 


SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, 


IRON 


SPECIALS, &c., 


18, BENNETTS HILL, BIRMINGHAM. 


OCEAN BUILDING, SINGAPORE. 
JAVA STREET, KUALA LUMPUR. 
5, SHAFFRAZ ROAD, RANGOON 
NADIR HOUSE, MACLEOD ROAD, 


KARACHI. 
1 SHAREH SONK EL TEWFIKIEH, 
CAIRO 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE 


WILLIAM JACKS 


OLD BROAD ST., LONDON, E.C.2. 


ZETLAND ROAD. 
MIDDLESBROUGH. 
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SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals counting 
two, average 7 words per line. Minimum 
charge for one insertion 3/-. 


(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED. 


FOREMAN requires situa- 
tion; Iron, Bronze, Aluminium Bars experi- 
ence ; General and Repetition ; initiative and energetic 
organiser ; can get results; excellent references.— 
Box 332, Offices of THE Founpry TRADE JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


VOUNDRY FOREMAN wanted for medium-sized 
Iron Foundry doing loam and sand work, to take 
entire charge and to be able to do own metal mixing.— 
ppply. stating age, experience and salary required, to 
2, Offices of THe Founpry TRADE ‘epee 49, 

WwW ellington Street, Strand, London, W.C.2 


VACANCY occurs in a small steel foundry for 

a young Chemist or Foundryman; essential finan- 
cial interest, £300-£500.—Box 366, Offices of Tue 
Founpry Trapve Jov ee, 49, Wellington Street, 
Strand, London, W.C.2 


ANTED, a young, progressive Foundry Foreman 
for Modern Foundry in the Midlands; must be 
thoroughly up-to-.ate and used to highest- class of repe- 
tition Castings for the Motor Trades; knowledge of 
Chill Castings an advantage, timekeeper, strict 
disciplinarian and able to take fn control.—State age. 
experience and salary required to Box 368, Offices of 
THe Founpry Trape Journat, 49, Wellington Street, 
Strand, London, W.C.2. 


PARTNERSHIP 


ANTED.—Working interest in small Foundry 

Midlands peclerally, with five- to six-ton cupola, 
good handling facilities, and near railway. Advertiser 
will guarantee to introduce new profitable business.— 
Write with full particulars to Box 370, Offices of 
Tue Founpry Trape JournaL, 49, Wellington Street, 
Strand, London, W.C.2 


PROPERTY. 


TO eae AND BOILER MAKERS, 
NGINEERS, AND OTHERS. 
Re r H. PICKLES & SONS, LTD., 

MYTHOLMROYD. 

OR SALE, as a going —., MODERN ENGI- 

NEERING WORKS, PLANT AND STOCK, 

Etc., of the above Company at EMPRESS FOUNDRY, 
MYTHOLMROYD, YORKSHIRE. 

The Works comprise : Recently erected Foundry, 
462 ft. x 56 ft.; Boiler and Machine Shop, 74 ft. x 
40 ft.; Radiator Shop, 65 ft. x 34 ft.; Pattern Stores 
and Stock Room, 60 ft. x 23 ft.; office, large yard, 
vacant ground, ete, 

The Premises are fitted with modern Electric Cranes, 
Cupola and all up-to-date appliances. 

he Radiator, Boiler- ing and Engineering Plant 
is all of recent date and capable of large turnover. 

There is also valuable stock of Patterns, Radiators 
and Office Furniture. 

For full particulars, apply Cuartes L. Townenp, 
F.S.A.A., Receiver, Permanent Chambers, Halifax. 


FOR SALE. 
OLD-ESTABLISHED, IMPORTANT AND 
EXTENSIVE 
MALLEABLE AND CAST-IRON FOUNDRY 
BUSINESS, 
ENGINEERING SHOPS AND LAND, 


Formerly used by 
J. CROWLEY & COMPANY, LIMITED, 
MEADOW HALL, SHEFFIELD. 


RAILWAY SIDINGS TO L.M.S, & L.N.E. 
RAILWAYS. 


AREA ABOUT 11 ACRES, FREEHOLD. 
WORKS WELL SITUATED. 
FLOOR SPACE, 145,000 FEET. 
CENTURY OLD CONNECTION. 


Full Particulars and Terms from 


THOS W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


PROPERTY.—Continued. 


JroUNDEY BUSINESS for Sale, by Private Tender, 
as a going concern, involving tons iron cast- 
ings per annum, to highest bidder for moulding boxes 
and patterns, with or without other equipment; Free- 
hold Foundry Buildings near railway and tidal river, 
at present employed upon same, to be Let or Sold; 
near London.—Box 360, Offices of Tre Founpry Traber 
oo 49, Wellington Street, Strand, London, 


PATENTS AND TRADE MARKS. 
A A , Advice, and Cons. 
free; King’s Patent Agency, ‘Ltd.—B. T. Kine, 
C.1.M.E. (Regd. Pat. Agent, G.B., U.S.A., and Can.), 
146a, Queen Victoria Street, E.C.4. 40 ‘years’ refs. 
’Phone : 0682 Central. 
t iff IS DESIRED to secure the full commercial 
development in the United oe of British 
Patents Nos. 202,969 and 210,044, which relate to Weld- 
ing Rails and Moulds for Welding Rails, respectively ; 
No. 209,710, which relates to Heaters using Liquid Fue! 
for Thermit Welding, and No. 210,394, Sanid relates 
to Means for Plugging Crucibles, either by way of sale 
or the grant of licences on reasonable terms.—For par- 
apply 70, Chancery Lane, London, 
.C.2. 


T IS DESIRED to secure the full commercial 
development in the United Kingdom of Bnitish 
Patent No. 128,394, which relates to Electric Welding, 
either by way of sale or the grant of licences on reason- 
able terms.—For particulars apply PHILLIps’s, 70, 
Chancery Lane, London, W.C.2. 
PATENTS AND DESIGNS ACTS, 1907 & 1919. 
HE PROPRIETORS of British Patents Nos. 
226,270 and 227,484 are prepared to Sell the 
Patents or to licence British Manufacturers to work 
thereunder. No. 226,270 relates to the Casting of 
Metals, and No. 227,484 relates to the Manufacture of 
Metal Sheets.—Address: B. W. & T., 112, Hatton 
Garden, London, E.C.1. 


MACHINERY. 


MACHINERY, PLANT, &c., FOR SALE. 


Set of HORIZONTAL THREE - THROW 
HYDRAULIC PUMPS, 35-in. rams, 12-in. stroke; by 
Hy. Berry & Co., Ltd. 

250 Tons POWERFUL HYDRAULIC PRESS, with 
in. ram; working pressure 1,500 lbs. ; by Hy. Berry 

Co. 

Set of TWO - THROW’ BELT - DRIVEN 
HYDRAULIC PUMPS; 13-in. rams, 4-in. stroke; by 
Hy. Berry & Co. 

Set of MOTOR-DRIVEN THREE HYDRAULIC 
PUMPS ; 4$-in. rams, 15-in. stroke ; driven by 250 h.p., 
3-phase motor. 

20-in. x 10-in. “ HADFIELD ”’ STONE BREAKER ; 


steel body; excellent condition. 


Five 2-ft. gauge “KERR STUART “ STEAM 
LOCOMOTIVES, = make ; cylinders 6 in. diam. x 
9-in. stroke ; 140 | W.P. 

“ ECONOMIC ROLLER, ft. x 8 ft. diam.; 
reinsure 140 lbs. pressure; by Davey, Paxman & Co. 

One good second-hand BABCOCK WATER-TUBE 
BOILER of 4,356 feet of heating surface ; reinsurable 
at a working pressure of 150 lbs. per square inch, with 
chain-grate stoker, etc. 

18,000-ft. New 2-in. diam. Screwed and Socketed 
Piping in lengths of about 18/21 ft., to British Stan- 
dard Specification and tested to 210 Ibs. hydraulic 
pressure. 


CATALOGUE (10,000 Lots) ON APPLICATION. 


THO* W. WARD. LTD., 
ALBION WORKS, SHEFFIELD. 


TRY HAMMOND FIRST 


NEW OIL SAND MIXER, latest type o 
NEW 4 Ton LADLE (enclosed gear) « oe 


NEW | Ton LADLE, “ COLLIN”.. 


3 Ton “EVANS” LADLE Good as New ~~ 

12 Ton “EVANS” LADLE Good as New.. £70 

1 Ton DAVY STEEL sarees with 
Motor and Tilting Gear .. £120 


LARGEST STOCK OF FOUNDRY PLANT IN ENGLAND 
PLEASE SEND FOR LISTS. 


BUY FROM ME AND SAVE MONEY. 


14, AUSTRALIA ROAD, SLOUGH. 
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